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PREFACE 

Most readers know the difficulty as well as importance 
of the dc Anima and Parva Naturalia of Aristotle; and 

ny genuine assistance would be welcomed by students who 
desire to master them. A great deal has been done by 
editors and others for the elucidation of the former of these 
works and, indirectly.of the latter, so far as they involve meta- 
physics,or psychology in its higher reaches. No one, however, 
las been at the pains to glean and put together systema- 
tically, from Aristotle himself and his predecessors, whatever 
may explain or illustrate the parts of his writings essentially 
concerned with empirical psychology. The results of this, it 
should seem, would be useful not only to students of ancient 
Greek psychology, but also to readers who, perhaps knowing 
and caring little about Greek, might yet desire a clear and 
objective, even if brief, account of what was achieved for 
the psychology of the senses by the ancient Greek philoso- 
phers. The purpose of this book, within the limits defined 
by its title, is to present such an account; and it will 
rightly be judged according to the degree in which it fulfils 
its purpose. Among its most competent critics will be the 
student who may test its usefulness in connexion with the 
many passages on the interpretation of which it directly or 
indirectly bears. To such critics and others its author 
leaves it ; confiding less, however, in the merits of his work 
than in the fellow-feeling which all scholars, as well as 
students of philosophy, have for one who honestly grapples 
with their common foe, to arraipes, in whatever form this 

may present itself. 
The books used or consulted are named in the list given 
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PREFACE 

Most readers know the difficulty as well as importance 
of the de Anima and Parva Naturalia of Aristotle ; and 
any genuine assistance would be welcomed by students who 
desire to master them. A great deal has been done by 
editors and others for the elucidation of the former of these 
works and, indirectly, of the latter, so far as they involve meta- 
physics, or psychology in its higher reaches. No one,however, 
has been at the pains to glean and put together systema- 
tically, from Aristotle himself and his predecessors, whatever 
may explain or illustrate the parts of his writings essentially 
concerned with empirical psychology. The results of this, it 
should seem, would be useful not only to students of ancient 
Greek psychology, but also to readers who, perhaps knowing 
and caring little about Greek, might yet desire a clear and 
objective, even if brief, account of what was achieved for 
the psychology of the senses by the ancient Greek philoso- 
phers. The purpose of this book, within the limits defined 
by its title, is to present such an account; and it will 
rightly be judged according to the degree in which it fulfils 
its purpose. Among its most competent critics will be the 
student who may test its usefulness in connexion with the 
many passages on the interpretation of which it difrectly or 
indirectly bears. To such critics and others its author 
leaves it ; confiding less, however, in the merits of his work 
than in the fellow-feeling which all scholars, as well as 
students of philosophy, have for one who honestly grapples 
with their common foe, to &<ra<l>4$ 9 in whatever form this 
may present itself. 

The books used or consulted are named in the list given 
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below ; but wherever even a hint has been borrowed, the 
writer to whom obligation has been thus incurred will 
always be found referred to in the notes. There are many 
such references, especially to the publications of H. Diels ; 
but the mainstay of the whole work has been the actual 
text of Plato, Aristotle, and Theophrastus. A list of the 
Greek passages explained or discussed has been added at 
the end. In some — perhaps most — of these the points 
raised are of no great interest to scholars, but there is at 
least one exception; and it is hoped that what has been 
said on Arist 453* 17-34 may be of some value. 

The author wishes to thank the Delegates of the Claren- 
don Press for undertaking the publication of this work. 
His thanks are also due to the Press Reader and Staff for 
their great care and accuracy. It remains for him, in con- 
clusion, to express his deep gratitude to Mr. W. D. Ross, 
Fellow and Tutor of Oriel College, Oxford, for kindly 
reading the proofs, and making acute suggestions from 
which much profit has been derived. He is indebted 
to Mr. Ross for having drawn his attention to Diels* 
palaeographical correction of Arist. 985* 17, mentioned 
on p. 37, n. a. 

9 Trinity College, Dublin, 
January 10, 1906. 
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INTRODUCTION 3 

upon questions which exceed the bounds of phenomena, 
e. g. as to the nature of mind out of relation to the living 
organism, he passes the limits of science and therefore of 
psychology, as this term is here employed. As regards the 
study of mind, empirical psychology, assisted by physiology, 
will and ought to have the first word, though it cannot have 
the last 

§ 3. The ancient Greek psychologists endeavoured to give Appreda- 
observation its due weight in determining such psychological ancient 
questions as they raised. For this reason they deserve to be Grec ^ 
called the founders of psychological science. Their honest fogy. 
differences from one another, as well as from their better 
informed successors, and their helpless ignorance of much 
which is now familiarly known and fundamental for psycho- 
logy, contribute to the curious interest which a history of their 
efforts has for a modern reader. This history is, of course, 
largely a history of failure. Those, however, who know how 
far empirical psychology is still from the achievement of its 
aims will not hastily disparage the Greeks on this account. 
It was not so much the defectiveness of their psychological 
methods— defective as these were no doubt — as that of their 
physical and physiological science that rendered fruitless 
their best attempts to comprehend the elementary facts of 
sense-perception, and to place them in an intelligible con- 
nexion with their conditions. The most ancient Greek 
psychologists treated psychology as an integral part of 
physics or of physiology. With the possible exception of 
Anaxagoras, they looked upon * knowing,' for example, as 
one of the many properties of matter. Problems as to the 
nature of space, critically considered, lay beyond their 
horizon. They never asked how it comes to pass that we 
• project ' our percepts in an extra-organic space, and fall 
into the habit of speaking of them as outside ourselves. 
Questions of the objective existence of things whose quali- 
ties are perceived or known only in virtue of our faculty of 
cognition did not come up for discussion until some centuries 
after Thales. Before the Sophists — or ' die Sophistik ' — all 
agreed that there is on one hand such a thing as truth 
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INTRODUCTION 

and of mind so far as this has a bodily seat. Empedocles 
had supposed the blood, especially that in the region of 
the heart, to be the locus or habitation of mind. Thus 
ignorant of, and therefore free to differ about, cardinal 
facts and laws of anatomy, physiology, and physics, the 
ancient Greeks were unable to make real advances towards 
explaining the conditions of the most obscure of all pheno- 
mena^ — those of Mind. 
.1 § 4. Under these circumstances many of the Greeks, 
perhaps feeling the hopelessness of such attempts at em- 
pirical psychology, occupied themselves for the most part 
with discursive speculations which really aimed at little 
more than the clearing up of common ideas or words. 
Thus Plato's Theaetetus is largely occupied with an endeavour 
to determine the meaning of ^jricmjf«j, or knowledge. Dis- 
quisitions on methodology, too, came to receive much 
attention from Plato as well as Aristotle ; but the scientific 
experimental work itself, on which real advance depends, was 
lacking. Laborious efforts of genius like Plato's ended, 
too often, for the time in the production of categories, 
which, however they may have enriched philosophy, left 
empirical psychology no better off than it had been before. 
But in place of empirical there came a sort of dialectical or 
' rational ' psychology, studying, or professing to study, the 
soul and its faculties per se, apart from experience and from 
organic life in this physical world. With this form of 
psychology, whether it shows itself in Aristotle or in his 
predecessors, we shall here have as little as possible to do. 
'f § 5. In order that we may most conveniently illustrate 
the progress of psychological speculations, we shall allow 
the authors of these speculations to a great extent to speak 
for themselves through the medium of a translation. Some 
commentary will be, occasionally, necessary not only to 
explain particular dicta but to exhibit special doctrines in 
their due relationship to others. 

Our first and greatest authorities for the history of 
psychology, as of so much else in philosophy and science, 
are of course Plato and Aristotle, especially the latter. We 
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MOST readers know the difficulty as well as importance 
of the de Anima and Parva Naturalia of Aristotle; and 
.rjy genuine assistance would be welcomed by students who 

sire to master them. A great deal has been done by 
editors and others for the elucidation of the former of these 
works and, indirectly, of the latter, so far as they involve meta- 
physics, or psychologyin its higher reaches. No one, however, 
has been at the pains to glean and put together systema- 
tically, from Aristotle himself and his predecessors, whatever 
may explain or illustrate the parts of his writings essentially 
concerned with empirical psychology. The results of this, it 
should seem, would be useful not only to students of ancient 
Greek psychology, but also to readers who, perhaps knowing 
and caring little about Greek, might yet desire a clear and 
objective, even if brief, account of what was achieved for 
the psychology of the senses by the ancient Greek philoso- 
phers. The purpose of this book, within the limits denned 
by Us title, is to present such an account,- and it will 
rightly be judged according to the degree in which it fulfils 
its purpose. Among its most competent critics will be the 
student who may test its usefulness in connexion with the 
many passages on the interpretation of which it directly or 
indirectly bears. To such critics and others its author 
leaves it ; confiding less, however, in the merits of his work 
than in the fellow-feeling which all scholars, as well as 
students of philosophy, have for one who honestly grapples 
with their common foe, to Airatfx's, in whatever form this 
may present itself. 

The books used or consulted are named in the list given 




Greek con- 
ception of 
psycho- 
perception, 



INTRODUCTION 

once take us beyond the limits which we have prescribed 
for ourselves. The nature of the process, if process it can 
be called, which leads from the elementary phenomena of 
cognition to the higher functions of thinking, cannot be 
scientifically in any real sense explained, but must long 
obscure in a sort of metaphysical twilight. The 
same is true of the process which leads from purely 
physical to psychical functions ; if indeed we are within 
our rights in thus contrasting them. We have chosen to 
restrict ourselves to the more positively intelligible subject 
of empirical psychology, and to the contributions made to 
the advancement of this by the ancient Greeks, 

§ 7. The conception which the Greeks formed of the 
conditions of psychology was not lacking in comprehen- 
siveness. They saw that it demanded for its successful 
prosecution a thorough knowledge (a) of the stimulus of 
perception ; (6) of the organ of perception as well as of the 
whole organism ; and (c) of the medium which somehow 
connects the object with the organ, and by the help of 
which the stimulus takes effect in quickening sensation so 
as to bring the object home 'to consciousness.' Thus 
a psychological interest not only excited them to physical 
inquiries but aroused them to investigations which have since 
culminated in anatomy, physiology, and histology. But 
they had only vague anticipatory conceptions, such as 
enabled them to put questions which they were utterly 
unable to answer, although upon the answers depended the 
progress of psychological knowledge. Thus for centuries 
this subject remained totally unprogressive. Any useful 
progress made by it in modern times has resulted chiefly from 
advances made in physiological and physical knowledge. 
If with all that biology, chemistry, and physics can do to 
help it forward, the most interesting questions of psycho- 
logy are still unanswerable, or at least unanswered, it is 
easy to see how fruitless the most intelligent attempts of 
the ancients were doomed to be in dealing with such 
questions before these auxiliary sciences existed. 



PART I. THE FIVE SENSES 

THE ANCIENT GREEK PSYCHOLOGY 

OF VISION 

i. The speculations of the ancient Greeks as to the 

nditions of seeing, and the nature of the proper object of 

ision, may be chosen to illustrate the strength or weakness 

their whole position in elementary psychology. The 

pital of knowledge which they possessed respecting the 

acts of seeing was of the scantiest and most superficial 

find. They knew (as the most ignorant person knows) 

at the eye is the organ of sight, and that without light 

: eye cannot see; that, besides light and the eye, an 

)ject is also necessary for vision ; and that, moreover, the 

lationship of the eye to the organism, or certain parts of 

requires to be considered before seeing can be fully 

plained. Of most of the clear and fine distinctions 

irked by modern anatomy and physiology between the 

rious parts of the visual apparatus the Greeks, from 

; time of Alcmaeon to that of Aristotle, were totally 

-norant. They had not noticed the retina ; they knew 

the crystalline lens as an anatomical fact, but had not 

r notion of its refractive properties, or of the eye as an 

itical system. They were hopelessly ignorant of the 

:chanism and need of optical adjustment or accommoda- 

Such were their shortcomings in physiology, and 

onsequently in the empirical psychology of vision. 

§ 2. I. Almost all the early attempts at a theory of 

sion agree in regarding the ' pupil ' of the eye as a matter 

primary importance for visual function \ 

The Greek nopij and Latin fu fin la, or fiupi/ta, as meaning ' pupil,' are 
i named originally from the circumstance that an observer looking 
a person's eye can see in the dark central spot an image of himself 
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ry II. Another fact which greatly influenced this branch of 
study was that when the eyeball is pressed, or moved hastily, 
in darkness, a flash of light ' is seen within the eye. From 
this was drawn the conclusion that the eye has within it a 
native fire, and that on this native fire, not less than upon the 
image in the pupil, its faculty of vision somehow depends. 

III. A third fact which formed a basis of visual theory 
was that the interior of the eye is found to contain aqueous 
humours — roughly called 'water' by the Greeks. The 
functions of the retina being altogether unknown, and the 
optic nerves being perhaps known, but certainly not known 
in their true character, the primary business of tho early 
psychologists who treated of vision seemed to be, to 
determine the parts played in vision by the image, the 
fire, and the -water, respectively. As regards the assumed 
intra -ocular fire, the question was frequently agitated, 
whether its rays went forth from the eye as from a 
luminary, and (either by themselves or in combination with 
a column of light proceeding from the object) as it were 
apprehended the object of vision, and brought it within the 
purview of ' the soul'; or whether the fire merely lurked 
within the periphery of the eye, and there seized the image 
which, coming to it from outside, was reflected in the 
aqueous interior, as if in a mirror. The seat of the inner 
fire was the pupil, which, at least from the time of 
Empedocles, was identified generally with the ' lens.' With 
these facts before us we shall be better prepared to under- 
stand the purport of the extracts which are to follow. We 
reflected there. This is dwelt upon by Plato (?) AIM. i. 132 E *nl rif 

o(j>()<iApj> at ofiStfitv cuia-ti ti tub toiuiJi-iov (sc. tw Kurnnrpuir) ; . . . irn- 

£V Tlj TOV HOT aVTtlpil ttyttl &<TVfp IV tBTtOTTpIp, 8 817 Kill t6prjy KllXoB/M», 

t'Baknv 5v rt toD f'/i^Af'iraiTor. This image of B mirrored in A's eye 
and seen there by B, was by many regarded as the essential objective 
equivalent of the psychic fact that A sees B, just as if it were an image 
on A's retina, not in the pupil of A's eye. This early view of ucipij 
was, however, soon modified. It came to represent what is now called 
the ' lens.* Cf. Theophr. de Sens. § 36. 

1 The Greeks kuew nothing of pressure of the eyeball serving as 
retinal stimulus, and so causing this sensation of light. 



VISION 11 

shall consider these according as they bear upon the organ 
(or function), the medium, or the object of vision. It is to 
be noticed that Alcmaeon, with whom we begin, has left 
us no information on what he conceived to be the nature 
of the medium or the object. His recorded views are con- 
cerned only with the visual organ, its functions, and its 
relationship to the organism as a whole. 

Alcmaeon of Crotona. 

§ 3. * Seeing takes place,' says Alcmaeon *, c by reflexion Alcmaeon 
in the diaphanous element.' ' Alcmaeon of Crotona * held t ona on 
that the eyes see through the environing water. That [each ^ c ^F 8 * 
eye] contains fire is, indeed, manifest, for a flash takes place 
within it when it receives a stroke. It is with the glittering 
and diaphanous element, however, that it sees, whenever 
this reflects an image (£m<f>afofl), and it sees better in 
proportion to the purity of this element 8 .' 

Chalcidius 4 tells us that Alcmaeon was the first to 
practise dissection, and that to him, as well as (long after- 
wards) to Callisthenes and Herophilus, many important 

1 Stob. EcL Phys. i. 52 (Diels, Dox., p. 404, Vors. p. 104). I have 
translated Diels* (Dox. proll. p. 223) suggestion cbrlXap^rtv for MS. 
dyTiXrplnv^ 'apprehension' by the diaphanous element, which still 
brings us to the idea of reflexion. 'AmAa/ii/rty = reflexion, corresponds to 
the cani<t>aufji of Theophr. § 26 ; see next extract. To ascribe 'apprehen- 
sive ' power to the ftta^ave's- within the eye is quite out of keeping with 
the doctrine of Alcmaeon, nor is he likely to have employed the term 
dyriXipfns. Indeed it surprises one to find even to &ia<f>avh — a distinc- 
tively Aristotelean word in this connexion — ascribed to him. 

1 Theophr. de Sens. § 26 (Diels, Vors., p. 104). 

* Wachtler, de Ale. Crot. (Teubner, 1896), p. 49, refers r$ ortkpQvri 
here to the fire and r<p bia^avel to the water within the eye. But <rriX/9f tv 
is not often found used of the gleam of fire (which would rather be 
Xapntiv), whereas it is regularly used of lustre, and of the glittering of 
water. Cf. Arist. 370* 18 <£mWai t6 vd<op oriX/Sciy, and 561 a 32 vypbv 
tvean \cvk6p ku\ '*\rv\p6v i (r<f>68pa <rr 1 A £01/ . Both participles should, 
notwithstanding the repetition of the article, be referred to the same 
thing, viz. the ' diaphanous ' element in which the image is said to be 
reflected. C. Baumker (Arist. Lehre von den aussern und innern 
Sinnesvermbgen, p. 49) notices that in the passage above translated, the 
words 6pav dc rq> <mX0oiri ko\ rw 8ia<papcl form an iambic trimeter. 

4 In Plot. Tint., p. 279, ed. Wrobel, pp. 340-1, ed. Meursius. 
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respecting the anatomy of the eye and the 
optic nerves are due. It is not possible, however, to 
determine from the words of Chalcidius how much of the 
anatomical knowledge of which he speaks was discovered 
by Alcmaeon, and how much by the others ; nor can much 
weight be assigned to the authority of this commentator on 
such matters. But, according to the Hippocratean treatise 
flepi 2apK&v (or 'Apx&v), the connexion between eye and brain 
is formed by a ' vein ' passing from the membrane which 
covers the latter to each of the two eyes. Through this 
' vein ' the viscous substance of the brain is said to prolong 
itself into the eyes, where it forms the transparent mem- 
branes which cover the eyes. In this the light and all 
bright objects are reflected, and by this reflexion we see. 
Things, again, are seen because they have brightness, and can 
therefore be reflected by the transparent membrane of the 
eye. This fact of reflexion, according to the Pythagorean 
theory 1 , is accomplished by 'a visual ray' from eye to 
object, which reaching the object doubles back again to 
the eye, like a forearm outstretched and then bent back again 
to the shoulder a . The above pseudo-Hippocratean tract 
may (as Siebeck says) really present us with an account of 
Alcmaeon's theory of vision. ' The membranes, of which 
there are many protecting the visual organ, are diaphanous 
like the organ itself. By means of this quality of diaphan- 
ousness it reflects (avravyei) the light and all illuminated 
objects ; accordingly it is by means of this, which so 
reflects, that the visual organ (rb opiov) sees 3 .' 

§ 4. According to Alcmaeon, therefore, it would seem 
that vision is effected by the 'image,' andhy rays which issue 
from within and pass outwards through the water; that 
these rays emanate from a fire within the eye ; as if the 
glistening and diaphanous element in the eye were merely 

1 It is not improbable that Alcmaeon was to some extent influenced 
by the Pythagorean teaching : vide Arist. Met. i. 5. 986» 29 ; Siebeck, 
Gesehichte der Psychologie, i. 1, pp. 103-106. 

' Cf. Plut. Epit. iv. 14 ; Diels, Dox., p. 405. 

8 Cf. Hippocr. viii. 606 L. [ Diels, Vers., p. 104. For Avravytl cf. Eur. 
Or. 151ft and oirijvy«t irr'W, Stob. Flor. ii. p. 393 (Teub.), 
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•umental. If, as is probable, Alcmaeon, with the towards 

Jiagoreans and other mathematical philosophers, held £* ua ™ 
lat seeing is accomplished by means of such rays issuing 
rom the eye, we may suppose that the reflexion in the 

, which is instrumental or subsidiary to vision, is the 
result of this process : that the visual image is collected 
somehow by the energy of the internal fire, going out to 
the object and thence returning to the eye with its impres- 
sion, which is there mirrored in the diaphanous element 1 . 
Thus the fire would represent the ' active ' force of vision, 
while the water would serve to bring the object seen home 
to the eye itself. The fact of the fire-flash was regarded 
as demonstrating the presence of fire in the eye, and a 
function had to be assumed for this fire in connexion with 
seeing. The presence of the watery element was manifest, 
and it, too, required to have its visual function explained ( 
which was most simply done, as it appeared, by making 
the water the mirror in which the image in the 'pupil' 
{also manifest to observation) is reflected. Considering the 
natural obscurity of the act of vision on its psychical side, 
we need not look for greater accuracy or consistency of 
view than this on Alcmaeon's part. But there is a popular 
:onfusion lurking in the position thus described. The 
' visual ray ' hypothesis, which makes seeing an ' act ' of the 
mind or of the eye, cannot be really harmonized with 

; other hypothesis by which the eye with its aqueous 
mmour is regarded as a mere mirror reflecting objects as is 
s by a standing pool a . 



1 Though bitaj>avis strictly n 

it substance would re flee! 

rf the word in such connexion 

\ristotle. Water and air w 

i of reflexio 



ms ' transparent,' and a purely trans- 

o image, this does not prevent the use 

s the present by all writers including 

5 held to be diaphanous and yet the 

Of course when they do 'reflect' 

s there are present conditions which modify their mere ' trans- 

•xency' and render such reflexion possible. 

"s hard to agree with Prantl, Arise, llrpi x^/urair, p. 37, that 
son's statement regarding vision and its organ are in harmony 
h and anticipate those of Aristotle. Aristotle distinctly denies that 
ie eye contains fire, and explains the ' flash ' differently from Alcmaeon. 
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Empedocles. 

Emm- §5. According to the doctrine first enunciated by Empe- 

eeDerai docles, like perceives tike. All bodies are formed of the four 
view of his elements, earth, air, fire, water. All have passages (wdpoi) 
ihouehHn or ' pores ' in them, and from all emanations or effluences 
its bearing (awoppoiat) come, and enter into the said pores or passages, 
questions of Thus all bodies are in a state of physical communion, and 
iol ( a ^ interaction whatever between bodies depends upon the 
sense. facts thus stated. On this basis it is that Empedocles 
refer' to° founds his theory of perception. Emanations from what we 
popular may call the percipiendum, or object, enter into the pores of 
the percipietis, or percipient organ. These emanations, to 
result in perception, must be ' symmetrical ' with the pores : 
if they are either too small or too large for these, no per- 
ception takes place. Hence it is with the eye only that we 
see, although emanations of colour pass into the pores of 
other organs also ; for these emanations are symmetrical 
with the pores of the eye, not with those of the other parts. 
In the same way, the eye is incapable of perceiving odour, 
as the emanations of this, which are symmetrical with the 
pores of the olfactory organ, are not so with the pores of 
the eye. The specific differences of the sensations and of 
their objects are thus the result of differences in the pores of 
their respective organs which restrict them to the reception 
of certain kinds of emanations, thus destined to be charac- 
teristic of them. Different organs, or organs with different 
pores, take different impressions of the same object. Thus 
Empedocles thinks he explains sense-perception when he 
shows how the objects of the extra-organic world enter 
into the bodily organs. In general his explanation of seeing 
is the following : — The eye, like all other things, is consti- 
tuted of the four elements. In its interior is fire ; next 
outside this comes water ; both being again enclosed by air 
and earth. The whole eye is compared by him to a lantern 
in the centre of which (corresponding to the crystalline lens) 
is the fire. Between this and the earthy cornea comes the 
water, which is separated from the fire by a fine, delicate 
membrane. The fire can penetrate these outwards, as Hght 



wes through the sides of a lantern, while emanations 
otn objects also can come in, so that according as they 
>ceed from bright or from dark objects they may enter 

and pass through the corresponding pores of the fire 
r of the water. ' By like we know like.' With the intra- 

rular fire we perceive the emanations of fire, i.e. white; 
-ith the water we perceive those of water, i. e. black ; 
) on. The pores of the fire and those of the water 
ternate in the eye ; and the fire being able to pierce the 
ater, we may suppose them thus arranged at the outer 
urface of the eye, so that both meet the emanations from 
t>jects at this outer surface. Empcdocles, who never men- 
ons the pupillar image, does not explain any colours in 
etail save white and black, as above. Stobaeus ' tells us 
iat he looked upon four colours as primary : white, black, 
, green, corresponding to the four elements. Normal 
ision he considered to depend on the due proportion in 
e eye of fire and water — the ocular elements essential to 
sion. As will be seen below, it is not easy to ascertain 
tti Jar the rays of fire passed outwards : whether (a) 
erely through the water to the outer surface of the eye 3 , 
■ (b) all the way to the object, however distant 3 . The 
lird possibility, that the inner fire formed a junction with 
he emanations from the object at some point intermediate 
»etween this and the eye, cannot, on any positive authority, 

* ascribed to Empedocles, but would seem to constitute 
he distinguishing feature of Plato's visual theory. 

§ 6. Diels * suggests that Empedocles may have derived 
us knowledge of the structure and functions of the eye from 
Alcmaeon. But, like Alcmaeon, he was himself a physician, 
nor does he speak on these subjects like one who took his 
nformation at second hand. The most interesting passage 
f Empedocles on the constitution of the eye is one con- 
tained in the verses of his poem ITepl 4>i/<rfios, quoted by 
Aristotle in the tract deSettsu 6 . It is as follows: 'As when 

1 Eel. i. 16 ; Diels, Vors., p. 181, Vox. proll. p. 222. 

* So Siebeck, Gesch. dtr Psych, i. I, p. 271, thinks. 
1 P'XP 1 ""' <^" , p"", Arist. 438* 26. 

* Vide Wachtler, Alcm., p. 49. ' Arist. 437 b 23 seqq. 
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one who purposes going abroad on a stormy night maketh 
him ready a light, a gleam of blazing fire, adjusting thereto, 

. to screen it from all sorts of winds, a lantern which scatters 
the breath of the winds as they blow, while the fire — that 
is, the more subtile part thereof — leaping forth shines along 

vthe threshold with unfailing beams : thus then did Nature 
embed the primordial fire pent within the coatings of the 
eye, videlicet the round pupil, in its delicate tissues, which 
had been pierced throughout with pores of wondrous 
fineness, and, while they fenced off the deep surrounding 
flood, allowed the fire — i. e. the more subtile part thereof— 
to issue forth (biUaKov) . . .' Empedocles here describes 
either <t>wris, or perhaps more especially 'A^po&friy, as hating 
stationed the primeval fire in the lens of the eye, like the 
light in the centre of a lantern, the capsule of the lens 
corresponding to the transparent sides of the lantern. 
Mrjviy&v, which Alexander refers to the capsule of the 
lens (6 Tyv Koprjv Tt€pU\<av x tT & v )i ma y> however, refer to the 
outer coatings of the eye, while k€nrfj<rw dOSvycn refers to 
the capsule of the lens itself. At all events, the finer part 
of the fire darts forth through these membranes and through 
the water, as the light does through the sides of the lantern *. 
' And the flame innocuous gat for itself a small portion 

1 See Prof. Burnet's Early Greek Philosophy ', p. 231, and Diels, Vors^ 
p. 206. The latter renders a>r & r&r cV prjpiy$iv kt\. 'so barg sich 
das urewige Feuer damals (bet der Bildung des Auges) hinter der 
runden Pupille in Haute und diinne Gewander eingeschlossen.' I£ 
with Diels, giving up the play on Kovprj, we make nvp subject of Xo^dfrro, 
we may explain that the * primordial fire ensconced (or ambushed) itself 
in the round pupil.' There is no need of r in v. 8. In fact it injures the 
sense, as d06vu<rt Xog. seems to refer to a further process, not co-ordinate 
with Upypcvov. He translates oarov rava^rtpov rjcv in w. 5 and 1 1 * weil 
es soviel feiner war,' but the oo-ov is limitative, indicating the precise 
amount of the fire which was capable of leaping forth, the same to which 
Plato, Tim. 45 B-C, refers in the words rov irvpos oaov ro p.h kclUiv olt 
co*x<, t6 dc irap€\ (Uf fy&s jjpupop. The expression Kara f$rjk6v seems to 
favour Siebeck's view (op. cit., p. 271) that Empedocles contemplates a 
co-operation between the fire from within and the avoppouu from without 
at the surface of the eye. There seems to be no sufficient reason for 
following Alexander in rendering these words by Kara rbv ovpapfo, as 
Diels does in his ' zum Firmament.' 
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I of earth (in the formation of the eye) V The eye was 
formed of the elements, for Empedodes further says : 'Of 
these (elements) divine Aphrodite made up the fabric of the 
tireless eyes*.' 
5 ?. In these passages we notice that no reference is 
by Empedodes to his doctrine of pores and emana- 
so fundamental for perception- Aristotle, too, 
■rves that Empedodes, while at one time explaining 
ision, as we have seen, by means of fire issuing from the 
at other times explains it by avoppotai, as if imputing 
inconsistency to his theory of vision*. It is not easy to 
to the suggestion of mere inconsistency ; yet on the 
other hand it is difficult to reconcile the two standpoints 
ere contrasted. There is indeed another record which 
«ms to bear upon the matter. ' Empedodes mixed the 
lys with the images, calling their joint-product by the 
>mpound term ray-image *.' But this passage is intrinsi- 
cally suspicious. By the «IS«Xa would seem to be intended 
something between the anoVpotai of Empedodes and the 
iioAa of Democritus and Epicurus ; and the theory here 
cribed to Empedodes, of the mixture of the rays with the 
xoppouit to form the drm'cfSuAoe, reminds one too much 
f the distinctively Platonic theory known later as the 
o-atfyeto*. Empedodes and Plato both accept the existence 

' Simpl. ad Arii/. Pkys. (Diels), p. 331. 3 (Diels, Vers., p. 206). 
mplidus instances this, because of lie use of the word tvx' here, as 
ustrating the fortuitousness of the formation of things according to 
Impedocles ; ia which he overstrains the meaning of this word. The 
a of the adjective is noticeable in the words ■} Hi <p\6£ IXdfipa : tt 
to give it conditional force, like that given by otrov ravaarrtpo*, 
sducing the tfiXrif referred to to what Plato calls <J>£c qptpar. 
' Simpl. ad Arisl. tie Caeio (Diels), p. 529. 21 (Diels, Vers., p. 206). 
om this we conjecture that in the passage quoted by Aristotle the 
wbject of Xovrif«™ was also 'A^poWn?, * De Sens. I. c, 

* The words of Stob. Ed. i. 52 (Diels, Dot., p. 403) upas ri flii run 
riMw in! irpor to Aid ray liSMau ('E/nrtJioitXrjr) inSovus itapi)(tT<u merely 

eat what Aristotle here says. 
1 Plut. Eptt. iv. 13 (Diels, Dox., p. 403) "E^ir«»o«Xijj ro?e n'AiXoir 

I OKrlnie avifiti^t vptmayoptiaat to yiyviptvov aKTiniSuXor (Diels' 
rrecu'on of o«r«c tiSMov) av^irus, Gal. H. P, 94, 
' Timaeui 45 B seqq. 
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and agency of the intra-ocular fire ; but the former, at least 
in his own verses, has nothing to show that he held, as Plato 
did, the theory of a confluence of the rays from the eye 
with the emanations from objects. The notion of an ttbvkw, 
too, i. e. an image pictorially resembling the object, is quite 
foreign to the visual theory of Empedocles and of Plato 1 , 
though proper to that of Epicurus, and (if we can trust the 
references in Aristotle and Theophrastus) used also by 
Democritus for the immediate object of vision. From 
Aristotle's argument against Empedocles, in which he urges 
that vision is not, as the latter thought, due to fire issuing 
from the eye, and from the words of Empedocles himself <p£>s 
(or wC/j) 8' ?£<o BiaflpiSo-Kou ktL, it is certain that, according to 
the opinion of the latter, the essential constituent of the eye 
— the myvyiov itvp — was a principal factor of vision B , which is 
effected by visual rays proceeding outwards. From the 
statements of Theophrastus (§ 9 infra), again, it is equally 
certain that according to Empedocles vision, like the other 
senses, is effected by awdppotat. How are we to harmonize 
the two positions? They must be regarded as comple- 
mentary parts of one theory. We really do not know how 
far outwards Empedocles regarded the rays as proceeding. 
If we assume that they merely went so far as to meet the 
anoppotai, this will to some extent help us to a reconciliation 
of the views attributed to Empedocles by Aristotle. The 
assumption would 3 , however, bring the theories of Plato and 
Empedocles into very close connexion, and tend, at least, 
to justify Zeller's view of their affinity or identity *. 

§ 8. Empedocles, holding that like perceives like, connects 
his doctrine of visual perception with that of the four 
like' elements, thus: 'With earth we see {&Tsv-nap\tv) earth, with 
iiuctrine of water we see water ; with air we see the bright air ; with fire 
* emnna- we see destroying fire ; just as with love we [perceive] love, 

1 In Sofik. 266 B-c, Ale. 1. 133E &c. visual theory is not discussed. 
1 In this point Empedocles is at one with Goethe in his Farbenlehrt, 
though the German writer does not observe the agreement. 
8 Notwithstanding what Mr. Archer-Hind says Plato, Tim., p. 156. 
' Zeller, Prt-Soeratia (E. Tr.), ii. 166-7 "■ 
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i with hate, baleful hate V ' Some hold that each and 
■ery affection results from the agent in its ultimately 
nplest and most essentia! form entering through certain 
■ores of the patient ; and they say it is in this manner that 
: see and hear and exercise all the other senses ; and, 

moreover, that vision takes place through air and water 

and other transparent bodies, inasmuch as all these have 
>ores, invisible from their smallness but close together and 
rranged in rows, and all the more so arranged in proportion 
o their greater transparency. Some writers have laid down 
.his doctrine in certain instances without confining it to 
Lses of agency and patiency : they go further, and say that 
xture takes place only between bodies which have pores 
mutually symmetrical'.' Thus it was recognized by Aristotle, 
ind doubtless by others, that Empedocles did endeavou to 

make his theory of seeing, and of perception in general, 
onform to his physical (or metaphysical) theory of the 

communion of all substances by pores and oTroppotaL 3 . 
$ 9. 'Empedocles, explaining the nature of the eye as 

organ of vision, states 4 that its inner part consists of fire 
nd water s , while the environment of this consists of earth 
nd air, through which it (the internal fire) being of a subtile 

nature passes, as the light in a lantern passes through the 
ides. The pores of the fire and water alternate in position pi 

with one another. By those of fire we cognize white 

objects, by those of water, black objects ; for these two 
.orts of objects fit into these two sets of pores respectively. 

» ArisL 404" 13-16- 3 Arist. 324 h 26 seqq. 

* If in the verses above referred to, containing the lantern-simile, 
e line ai jotipyiri Bfovrn rsi-p^am 8f tnrt trlj/ai finds its proper place (as is 
sumed by Diels, Vers., p. 206, and Blass, Flcckeisens Jahrb., 1883, 
19), we can believe that there too he was thinking of the doctrine of 
ires and aituppatut, and would perhaps be found lo mention and 
with the visual ray theory if we had his poem complete. 
ie membranes of the pupil are in this verse spoken of as ' pierced 
;ht through with pores (gpavstri) divinely formed 1 ; 'die mit gottlich 
ingerichteten, gerade hindurchgehenden Poren durchbohrt waren' 
Diels' version. 
1 Theophr. de Sens. §§ 7-8. 
6 Adopting *ai u3up, from Diets after Karsten. 
C 2 
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Colours are carried to the eye by emanation.' In these 
sentences Theophrastus introduces us to the two main 
but unharmonized doctrines already spoken of: vision by 
means of emanations entering the pores of the eye, and 
vision by means of fire issuing forth (from the eye, or from 
the pupil to the outer surface of the eye) ; but he seems not 
to feel the difficulty or necessity of reconciling them. He 
goes on : ' All eyes are not constituted alike of the contrary 
elements ; some have in them more fire and less water than 
others ; some less fire and more water ; some again have the 
fire in the centre and others at a point outside this ', which 
affords the reason why some animals see more keenly in the 
daytime, others by night. Those which have less fire than 
water in the eye see better by day, for in them the defect oi 
internal light is repaired by the excess of external ; while 
those that have less of the contrary see more keenly by 
night, since to these also that element which they lack is 
supplied by compensation; and under opposite conditions 
they are keen-sighted in opposite ways. For those which 
have the fire in excess are dim-sighted (by day) since the 
further augmentation of this fire in the daylight fills 2 and 
obstructs the pores of the water ; while those which have 
the water in excess suffer the corresponding result by night, 
as the fire then has its pores obstructed by the water. 
These states continue until, in the one case, the obstructing 
water has been separated (from the pores) by the light from 
without, and, in the other, the obstructing fire has been 
cleared away by the air 3 . The eye is best in temperament, 
and therefore in visual power, which consists of both (fire and 
water) in equal quantities.' Thus the eye in its constitution 

' Does(Vro!,5C.i-(iO n<iroi»,here imply a divergence from the view stated 
in the Empedoclean verses that the primeval fire is in the crystalline 
lens? or simply that (according to Empedocles) the lens itself need not 
always be in the centre ? For the text, cf. Diels, Dox., p. 500 n., Vors., 
p. 177 ; Karsten, Emp., pp. 484-5 ; Prantl, n«pi Xjpatfh, p. 47. 

* fVtir\drmi> Schneider : taXtytBW is suggested by Prantl = ' shine 
upon,' and so obstruct. 

s alip is to viap what t'a Z£<a8fi> rpms is to wdp. The light of day 
corrects the excess of water in the eye ; so the dampness of night 
corrects the excess of fire, dijp as usual = ' damp air.' 
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ontains the opposites, viz. the fiery and watery elements, in 
definite relationship to light and shade, or white and black. 
A passage of Aristotle 1 corroborates the information 
:ontained in the foregoing extract from Theophrastus. ' To 
iuppose that, as Empedocles says, gleaming eyes (ykavKa 
$in>.a.ra) are fiery, while black contain more of water than 
of fire, and that on this account the former, the gleaming, 
: dimly by day owing to lack of water, and the latter 
>y night owing to lack of fire, is an error; since we must 
assume that the visive part of the eye in all cases consists 
ot of fire but of water V 
§ 10. Plato in the Menon 3 tells us that Gorgias, as a follower Object of 
of Empedocles, held the doctrine of pores and emanations; "aW. 
,nd that by means of this doctrine he furnished an ex- 
>lanation of colour as object of vision. According to this, 
colour is an emanation consisting of figures symmetrical 
vith. the pores of the visual organ and for this reason 
apable of being seen. We read elsewhere also* that 
Dmpedocles regards colour as 'that which fits into the 
i of the eye.' To this Stobaeus 8 adds the statement 
Iready referred to (§ 5 supra) that 'Empedocles regarded 
white, black, red, green (or, with ayjiov for ykmpov, yellow) 
i the primary colours °, being equal in number with the 
' 779b 15 seqq. 

1 Philoponus (in Arist. de Gen. An. v. 1, Hayduck, p. 217, 15), in 
s remarks on this passage, says (hat ' Empedocles makes the organ 
f sight to consist of the four elements . . . and asserts (but H. reads 
pi) that vision itself is the power of the soul in virtue whereof we 
;e, inasmuch as it (vision) is the form ( ( (8ot)of the eye.' This (ifd»jtn 
; kept) well illustrates the un trust worthiness of late commentators 
1 early philosophers whose views they looked at only through the 
jedium of their successors. Here Philoponus represents Empedocles 
1 Aristotelean. The opinion of Empedocles about gleaming and 
ick eyes is referred to also in the Pseudo-Arist. Problems, 910. 13. 
e find similar views held on this point by Anaxagoras and Diogenes. 

* Men. 76 C-D. * Plut. Epit. i. 15. 3 (Diels, Dox., p. 313). 
» Ed. i. 16. 3 (Diels, Dox., p. 313). 

• For MSS. oixp&v, jampot has been adopted ; yet the change may be 
t worth while making, if the suspicion mentioned below be well 

ounded. £>xpos is used by Arist. 559" 18 to denote the colour of the yolk 
anegg; i.e. it means yellow. Cf. Diels, Dox., Prol. p, 50 ; and Mul- 
:h, Democrilus, p. 353. Curiously enough, the same error of axpor for 
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elements 1 .* This is perhaps supported by the fact that in 
Fragment 71, Empedocles teaches that colours are pro- 
duced by the mixture of the four elements a . The following 
criticism of Empedocles' colour-theory by Theophrastus 3 
will help to place this theory itself in a clearer view. 

§ n. ' Empedocles teaches that like is perceived by like,' 
but this gives rise to difficulties as regards his own theory 
of the particular senses. ' When he makes the visual organ 
to consist of fire and Its contrary, we may observe that 
it could indeed perceive white and black by the operation of 
similars ; but how could it perceive grey and the other com- 
posite colours 4 ? For he does not explain such perception 
(of grey, &c.) as taking place either by the ' pores ' of the 
fire or by those of the water, or by others formed of both 
together 6 ; yet we see these just as well as we see the simple 
colours. It is, moreover, a strange doctrine that some eyes 
see better by day, others by night. For the smaller fire 
is destroyed by the greater B , which is the reason why we 
cannot gaze directly at the sun or at any excessively bright 

xXiup™ affects the statement ofStob. {Ed. i. 16.8; Diels, Z>t>r., p. 314) 
attributing the same 'four-colour' theory to Democritds. That ^o>fxk 
is the true word in Democritus we know from Theophrastus (§ 75). 
As regards Empedocles, however, we have not this assurance, Theo- 
phrastus (§ 59) merely telling us that Empedocles held two primary 
colours white and black, while the remaining colours are formed by 
mixtures of these. It has been suspected (Diels, Box,, p. 222) that the 
compiler of the Placita erroneously ascribed lo Empedocles the four 
colours of Democritus. 

1 For the ancient and traditional conception (cf. Prantl, Arisl. Iltpi 
Xpafi. p. 30) of white and black, as the primary colours from which 
the other colours can be obtained by mixing them in various pro- 
portions, cf. Aristode, §§ 41-2 infra. 

1 Diels, Vers., p. 203 

nit EflaroE yair/s n no! al&ipnc ^tXi'ou r* 
Kipvaneyav tiSij rt yti/oluro xP°*i r < BvtlrSw 

5 Be Sens. §§ 17-19. 

* Here we seem to find an echo of Arist, de An. \. 5. 409° 23 
when criticising Empedocles' general theory of cognition. 

6 As Diels, Box., p. 504 n. remarks, according to the critic ' 
jnijicu (iiHTuit xpa/taat conveniunt.' 

* This notion which we so often find referred to probably arose in the 
popular mind from the disappearance of the stars when the sun rises. 
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bject 1 : so that those in whom the light within the eye 
defective should see worse by day 2 . Or if (as Empedocles 
links) its like augments the visual fire in the daytime 3 , 
while its opposite destroys or thwarts it, then all should see 
white objects better by day, both those whose internal 
^ht is less and those whose internal light is greater; 
lile again all should see black objects better by night. 
ie fact is, however, that all animals except a very few see 
// objects better by day than in the night-time. It is 
atural to suppose that in these few their native fire has 
this peculiar power, just as there are animals whose eyes 
in virtue of their colour are luminous at night*. Again, 
as regards the eyes in which the fire and water are mixed 
in equal proportions, it must follow that either is in turn 
unduly augmented by day or by night : hence, if water 
or fire thwarts vision by being in excess, the disposition 
didfccrtf) of all eyes would be pretty nearly alike 6 .' 
Democritus. 
$12, For Democritus, as for Empedocles, the most General 
avious explanation of perception seemed to be that which Iwi^j 1 * 
lowed how particles of external things come into the theory of 
ores of the sensory organs. He differed from Empedocles t n S in its 

his doctrine of the existence of void, which Empedocles JSJJJ* °" 
id not allow. They agreed, however, in the belief that function i 
This is perhaps — though see note 4 infra— an arg. ad hominem 
inst Empedocles : Theophrastus, as a disciple of Aristotle, would 
hold that the eyes contain a ' small fire,' to be quenched by the 
iter lire of the sun. 

Instead of better, as Empedocles asserts 

i. e. if (instead of the greater fire without destroying the less within 
the eye) the daylight augments the intra-ocular fire. 

1 Not ' cutis noctu magis splendet,' as in Wimmer's Latin version. 

There would seem to be here on the criu'e's part an admission which 

contrary to the teaching of Aristotle. Theophrastus seems to 

ributc the capacity of some animals to see by night to the possession 

of a peculiar fire in their eyes. 

* i. e. the so-called best class of eyes, having water and fire in equal 
proportions, would both by day and by night, in one or the other way, 
be out of keeping with the conditions of perfect vision, and would 
therefore not have the superiority claimed for them by Empedocles : 
they would be no better than the eyes already referred to, 
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'like is perceived by like 1 .' Instead of holding, like Em- 
pedocles, that there are four elements qualitatively distinct, 
Democritus with Leucippus (of whom so little is known 
separately that we can neglect him or merge him in his 
pupil) taught that the elements of things are homogeneous 
atoms, infinitely numerous, moving eternally in void. The 
introduction of atoms in certain ways through the organs 
'to the soul' was for him (a3 the introduction of a-noppoat 
was for Empedocles also) the essence of perception. We 
perceive an external thing by its being thus introduced into 
the soul ; but the soul, for him as for Empedocles, is itself 
material, so as to be capable of being affected in the way 
perception implies. It consists of atoms of a certain shape 
endowed with a certain order and movement. The impres- 
sion made by the atoms of the object on the soul must be of 
a certain initial strength, in order to be noticeable. For 
Democritus (as for Empedocles 2 , to some extent) the organs 
are thus essentially passages — thoroughfares for instreaming 
atoms. All the senses are modes of one, viz. Touching 3 , 
The essential feature of the eye is, for Democritus, its moist 
and porous nature, while the ear is a mere channel for the 
conveyance of sonant particles inwards ' to the soul.' To 
reach the soul, the particles conveyed inwards require to be 
disseminated through the body. It is impossible for us, he 
thought, to receive wholly exact impressions of external 
things through the organs of sense. For example, in seeing, 

1 As against the doubt of Theophr. de Sens. §49 see Arist. 405*" 12-16; 
Sext. Emp. adv. Math. vii. § 1 16 ; Mullach, Democr., pp. 206, 40!, and 
Theophr. himself § 50. Indeed, Democritus also held that 'like is 
affected by like'— a physical principle— while according to Aristotle 
(323'' 3 seqq.) most philosophers with one accord assert that like cannot 
be affected by like (rt> l^tAQt inrii tov o/ioiou ttSk anaffis <crri). It is hard 
to see how the acceptance of the latter physical principle could be, as 
Mr. Archer-Hind (Plato, Tim., p. 205) says, compatible with that of 
the psychological axiom ' like is known by like.' 

a In his account of the formation of the ear, which he compares to 
a KuSinv, Empedocles seems to have regarded this sense-organ, at least, 
as something more than a mere passage, and as having a determining 
power over the quality of the sensation to be produced by the UTrJpjioiai. 

1 Cf. Arist. 442* 29 Aij/ntucpiror Kal . 
yap T3 alaStjTa iirra noioiim. 



the air intervening between us and the object interferes with 
our obtaining a correct impression or image of this, as is 
evidenced by the blurred look of distant things. Democritus 
first laid down the distinction of the qualities of body 1 into 
the so-called primary and secondary qualities, to which, 
however, he did not himself remain always consistent. As 
Theophrastus {de Setis. § 80; see p. 35 infra) points out, we 
cannot quite follow his doctrine of the formation of colours 
unless we assume a tyvtru xptoparos — an objective existence 
of colour. He held that vision is the result of the image of 
the object mirrored in the eye. But when we ask — what 
exactly is mirrored ? the answer for him is not easy ; since 
between object and eye come what he called Se&eAa 
(generally spoken of by Aristotle and Theophrastus as 
tlbuiKa), things which in the case of this sense are also 
referred to as b-noppoiai rijs p.opip'js. These teUeXa, not the 

>ject, are therefore the immediate and proper data of sense. 

§13. Democritus regarded the pupillar image as the Aristotle's 

rnttal factor of vision. ' Democritus,' says Aristotle a , " 'n e 1 ^. 

'is right in his opinion that the organ of vision proper onto*' 

consists of water, but not when he goes on to explain t ], eo ,y m 

vision as the mirroring (f^ibaa-m) of objects in this water. T l> e ' aIter 
_ ,. ..., ,,. , , r misundet- 

For this mirroring is due to the fact that the surface Mq(m i o, e 

of the eye is smooth, and the image exists really not in fj*~*]!j of 

the mirroring eye but in the eye that beholds this 3 , in the eye. 

inasmuch as the case is merely one of reflexion*. But on 

1 The non-objectivity of colour is stated as a doctrine of his by Arist. 
316* 1 Af}/id*piTos . . , xpoiay off <prj(riv eii/nt, Tponfj yap xp<ntiaTi£iijBal. 
Cf. Theophr. de Sens, § 64 ; also Galen, de Elan, sec. Hipp. i. 2 v',)xa 
yap x/""T • • ■ * Tf ii "' '"ropiv kq'i mvhv n &tjp6Kp*rat 0ijottf. He is alluded 
to by Arist. 416* SO ol Trpirtpoi ^utrioXoyoi ovSiv wuito <j0t< Xft'djc bSti 
tUXav tlmi Shu tytas tri. * Arist. 438» 5-16. 

* The subject of tariv is ^ (fu^uuis derived from j-oCto, sc. tq iittjutitrt- 
crAii tttirtf = Tip e'**i ripmjWi^). Here Aristotle's argument does not 
require the seeming admission of the Platonic view, viz. that vision is 
effected by an ttyir, or ray, which goes forth from the beholder's eye 
and returns to this from the object. This view, rejected by him 435* 5, 
and de Sens, ii, is one which Aristotle himself, provisionally at least, 

Ei Meteor, in. 2. 373 11 seqq. ; vide Ideler, Meteor, ii. pp. 273 seqq. ; 
. de Float. Hipp, et Plat. % 640. 
p<paon in the eye, like all other ifiipaais, is to be explained by 
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the whole it would seera that in his day no scientific know- 
ledge yet existed of the way in which images are formed 
in mirrors, or of the reflexion of light in general. It is 
strange, too, that Democritus should never have asked him- 
self why, if his theory of vision be true, the eye alone sees, 
while none of the other things, in which images are also 
Peculiarity mirrored, do so.* ' Democritus holds l that we see by the 
ctlius' reflexion of images, but describes this latter process in 
a^31 a wav P 60 "^ t0 himself. It does not, he says, take place 
of vision directly in the pupil from the object : but the air between 
J|J lp ^ r sae5 d object and eye is impressed with a sort of stamp while 
ibisim- being dispatched in a compact form from the object to 
Is what "' th e organ * ; for emanation is always taking place from 
affects the everything. This air, then, being solid, and of different 
colour 3 , reflects itself in the eyes, which are moist. A 
dense body does not admit (this air-impression), but one 
that is moist, like the eye, gives it free passage. Hence 
moist eyes see better than those that are (dry and) hard, 
provided that their outer membrane is as thin and dense as 
possible, and that the inner parts are spongy and free from 
dense and solid tissue*, as well as from such moisture as 
is thick and glutinous ; and that the veins of (or, connected 
with) the eyes are straight and free from moisture, so as to 
conform in shape to the images moulded by, and thrown 
off from, the object 6 .' 

This intermediate effect of the object in moulding the 

aranXaan, i, e. the bending back of the o+it from the reflecting surface, 
The image, supposed to be in the mirror, is a set of rays reflected 19 
this from the object, and from it to the beholder's eye, in which 
therefore it really is. Thus the image ' seen in the eye ' of A cannot 
explain how A sees. Cf. R. Bacon, O. M. Ptrsp. Hi, Dis. i. cap. a, 
■ nihil est in speculo . . . ut vulgus aestimat.' 

1 Tbeophr. de Sens. § 50 (Diels, Dox., p. 513 n.). 

1 The reading suggested by Diels *m& — for mi — rov op&rros hai 
been translated, but ovtrrfXk6y.t*o* has been preferred to his or«XXir- 
ium» : the preposition is defended by the words of Theophrastus, § 51 
*>6oi)irros not mrroiptyos. 

' From the eye : see infra Anaxag. § ;o, Diogenes of A. § 23, 

* Adopting Usener's othJijjoi for taxvpm. 

* ws { = imtm) in-xooxijivyiiv roll dirorwroi'/uVuit. 
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air into definite visible forms (iirovhraHns) is the peculiar 
characteristic of Democritus' theory of vision. He held that 
if there were pure vacuum, and not air, around us, the 
emanations or images sent from the visible objects would 
reach the eye unblurred : that is to say, they would then 
report the exact form of an object, no matter how great the 
distance from which they might come. ' Democritus,' says 
Aristotle \ * is not correct in his view that, if the space 
between object and eye were pure void, an ant could be 
seen clearly in the sky. 1 As it is, however, the air takes 
the first copy of the object, and the eye receives it only 
at second hand, while the likeness of this copy to the 
original becomes more and more imperfect in proportion 
to the distance it has to travel. 

§ 14. Theophrastus 2 criticizes these tenets of Demo- Theo- 
critus : ' His notion of modelling (d7rorv7ra><ns) in air is J^^* 
quite absurd. Whatever is capable of being moulded into Demo- 
shape must have density, and must not be liable to dis- Seory of 
persion ; this he implies when he illustrates the process, vision. 
and compares it with the stamping of impressions on wax. 
In the next place, such modelling might take place more 
successfully in water than in air, water being more dense ; 
hence we should see better in water. As a fact, however, 
we see worse. In the third place, why should one who 
(as Democritus in his treatise ircpl elb&v does) believes in 
the emanation of the shape of an object 3 , hold this further 
belief in the modelling of the air ? For the actual images 
(cftwAa avra) of the objects are represented in the eye, 
according to the former belief. But, again, if we grant that, 
as Democritus says, the air is moulded into shape, being like 
wax impressed and condensed, how does the reflexion of .an 
image take place, and of what nature is it ? If there is really 
such an image, Le. an impression taken by the air from the 
object seen, it must be, in this as in other instances, on the side 
facing the latter. Such being the case, the image cannot come 
opposite to the eye unless the moulded portion of air is first 

1 419* 15. * De Sens. §§ 51 seqq. (Diels, Dox. % pp. 513-15). 

8 ff anopporj rrjs fiofXfrrjs. 




THE FIVE SENSES 

turned round '. Now it was for Democritus to show by what 
and how this turning process was to be effected, without 
which seeing would still be impossible. A further point is 
this. When several objects are seen together, how can we 
understand the presence of a plurality of impressions at the 
same time in the same air? And how do two persons see 
one another at the same time ? The two impressions must 
meet as they travel in opposite directions from one to the 
other, each of them facing the object from which it came. 
Therefore this again is a point which requires further inquiry 
and elucidation. But we may add another point. How is 
it, on Democritus' hypothesis, that each person does not see 
himself in the course of the process? As the impressions 
of one's body reflect themselves from the air in the eyes 
of others, so they should reflect themselves back in one's 
own eye, especially if they directly face the latter, and if 
the phenomenon of reflexion is one which takes place in 
the same way as the repercussion of sound in an echo ; in 
which case, according to Democritus, the voice is reflected 
back (wanXaadai) also to the very person who gave it 
utterance. But this theory of air-modelling, taken all round, 
is absurd. From what Democritus says, it should follow that 
the air is continually having formed in it models of all kinds 
of objects, of which many would cross one another's paths, 
thus causing an impediment to vision, and being generally 
improbable. And, moreover, if the impressions made in the 
air are permanent, one should, even when the bodies from 
which they come are no longer in view or are far distant, be 
able to see them still, if not at night, at all events in the day- 
time; though, indeed, it would be even more credible that 
the impressions should remain in the air at night, as the 
atmosphere is at that time more endowed with animation*. 

' The image will come to the eye ' wrong side on.' 

' ifK^vx^ T 'P" s i which at first seems strange, suits the argument and 
the theory of Democritus better than Wimmer's conjecture c^^vxp""^- 
Democritus held that yfa>xq consists of atoms of a certain sort (i. e. 
exceedingly small and round), which exist in countless myriads in the 
air, and from which the ^u^i} within the living body is constantly being 
recruited through the respiratory process. Cold tends to expel them 



VISION a 9 

Perhaps one might say that in the daytime the sun causes 
the reflexion of images in the pupil by bringing the light 1 
to the eye, and this is what Democritus seems to have meant ; 
since that the sun should, as he says, condense the air, 
pushing and striking it off from itself, is an absurd notion. 
The sun naturally rarefies air instead of condensing it. It 
is to be remarked also, as an anomaly in Democritus' theory, 
that he gives not the eye alone, but also the remainder of 
the body its part in visual perception. This he implies 
when he states that the eye must contain void and moisture 
for the purpose of receiving impressions more freely and 
then transmitting these to the rest of the body 2 . A still 
further anomaly is involved in Democritus' assertion that 

I cognate things best see their kindred, while neverthe- 
less he also asserts that reflexion is due to difference of 
colour, which would imply that like things are not reflected 
in their likes. Besides this: how are magnitudes and 
distances reflected in the eye? this is a question which 
he undertakes but fails to answer. Thus Democritus, in 
enunciating his peculiar theory of vision, instead of settling 
the old problems, bequeaths them to us in a more difficult 
form than before.' 

§ 15. 'Leucippus, Democritus, and Epicurus, hold that (Demo- 
the visual affection (ro opanKdv -zaSos) takes place by the 'fo&J' 
entrance of images (koto tlbiokuv ilo-Kpvnv) 3 . "s"" 1 

from the body ; and, as at night and in sleep the body is colder than by 
day, the quantity of soul -atoms in the air at night is greater than by day. 
Cf. Arist. 4yi b 30 seqq. Diels, Vors., p. 391, now defends ipfyvxoTtpot. 
le text here translated is corrupt and obscure. 

orl irXcav Sixijrm <ta\ ra SKka o-qijuiti irapoSifliu. These words 

it the answer which Democritus would have made to Aristotle's 

in (j 13 supra) — 'Why on Democritus' theory does not every 

mirror, as well as the eye, seel' 'Mirrors,' Democritus would 

' are not connected with a bodily organism." 

it. Epit.W. 13; Stob.-&-/.i.52(Diels,Z>tf.r.,p.403>. Theophrastus, 

e seen, and Aristotle, 438' 16, both use this word eUaXov with 

to Democritus' object of vision. Cicero, \oo,a<tFarn.x\. 16. 1, 

!S that Democritus himself so used it : ' quae ille Gargettius et iam 

ritus elflmXn, hie " spectra " nominal. 1 Yet nowhere do we 

ie word thus used in the remains of Democritus himself. The terra 

h he employed usually, if not always, was itUikov{pT biiKTJKov), which 
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1 They assigned as cause of vision certain images (eEStoXn) 
which emanate (ivoppeovTa) continually from the objects 
seen, of like form with (6poiop.op<pa) the latter, and impinge 
upon the eye. Such was the theory of Leucippus and Demo- 
critus V ' Democritus asserts that seeing is the reception of 
an image reflected from the object seen. This word image 
(en0ao-is) here means the form (eI5osJ reflected in the pupil. 
The case is like that of all other transparent surfaces which 
show an image reflected in them. He holds that certain 
images {elomXo), similar in shape to the things from which they 
come, streaming off from all the things which are visible, 
impinge upon the eyes of those who see them, and that thus 
seeing takes place; in proof whereof he adduces the fact that 
in the pupil of the eye of those who see any object there 
is invariably the image or likeness of the object seen. This 
is the whole account of seeing according to Democritus V 

§ 16. Democritus is the earliest philosopher in whose 

recorded writings we find an attempt at a detailed theory 

of colour. The white and the black he refers immediately 

; to affections of touch : the former to the smooth, the latter 

seems to have been, by its derivation, fitted to express generally the 
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It properly signifies not ; 



' spectrum ' but what we mean by (the English word) specimen 
emanation qualitatively like the thing from which it comes. This, in 
reference to the sense of sight, would be no doubt a ' specimen ' (in the 
Latin signification) of the object qua visible : a copy of its figure and 
colour. In reference to other senses it would denote the qualities 
respectively which these are fitted to perceive, whether odour, or sound, 
or taste. Only In reference to the sense of seeing could it coincide in 
meaning with nfiuXoy, but as this, which Aristotle calls the sense par 
excellence, tends to absorb the attention of psychologists, either the word 

8(.'i«Xoi was narrowed to the idea of iihaKav (=>) ajroppoi) rij? pap^c), 
or else the latter was extended to cover all the meanings of the more 
general term. That &iiKf\t>y was capable of expressing ctBaXov, appears 
from the phrase of Parthenius StUeXon 'i^nyt'i-Tjc, the image, or effigy, of 
Iphigenia. In Laconian SitaXiarai was = Attic pi^tai {E/ym. Magn. 
260, 48). 

1 Alexander, in Arist. de Sens. p. 56 (Wendland), and Arist. de Sens. 
440* 15-18, 

* Alexander ad Arist. de Sensu 438' 5, p. 24 (Wendland). This 
reproduces the theory of Democritus in the simpler aspect in which 
Aristotle criticizes it, 438* 5-16. 



to the rough '. He asserts that the simple (airXa) colours a physical 
are four: white, black, red, and green (xXiopov). White is the 5£ ur uct ' on 
smooth 3 . For if anything is not rough, and neither throws primary 
shadows nor is difficult of penetration, it is, in every case, 
bright (XofiJTpov). The things that are bright must be straight- 
bored (ivOvTpv-na), and hence translucent (biavyij). Of white 
objects, those which are hard — as, for example, the flat inner 
surfaces of bivalve shells — consist of such atomic shapes *, for 
thus they would be shadowless and luminous ((vayij) and 
straight- pored (tvdvTtopa). Those, on the other hand, which 
are friable (i/ratfupd) s and brittle (tvdpvnTa) consist of atoms 
which are spherical but obliquely situated in position with 
regard to one another, and in their mode of combination 
in pairs 6 , and their whole atomic structure is as far as 
possible uniform. This being so, such bodies must be 
friable, because the amount of conjunction between each pair 
among their atoms is slight ; and they must be brittle, 
because the disposition of the atoms is uniform ; while they 
must be free from shadow, because they are smooth and 
flat. Things are whiter one than another in proportion 
as the figures aforesaid are more exact and less mixed 
with others, and possess the aforesaid order and disposi- 
tion more perfectly. Such, then, are the atomic figures of 
which white is composed. Black consists of figures of the 
contrary kind, those which are rough, uneven (•ruaKyjv&v), 

1 Arist. de Setts. 442 b lo. 

5 For what follows in this paragraph see Theophr. de Sens. §§ 73-5 
(Diels, Vors., p. 394). Distinguish xkapnv from trpamvov. 

s Plato, Tim. 60 a, regards t4 \tiov as fiiaxptrucui' ri)i fyeais which is 
the characteristic quality nf white, 

' aX^parav, the most noticeable of the intrinsic differences of the 
atom — its figure— serving for the general name, as often in Democritus 
himself. 

•j/advpd! here is opposed to o-jrXijpiir, not (as in Arist. 441* 25) **> 
ykiaxpos. 

* e'e nrpt<t>tpS>v piv Au££>u B< t>j Sitrti npbs iiXXqXn koX Kara Bio mjfnJffi: 
which seems to mean that a cross-section of the structure would exhibit 
the atoms in a quincuncial arrangement. Prantl (iifpi Xpwp.., p. 52) 
keeping the older text roc SOo im(ti$tt? -n,* ff SXrjv rrf£w ?x«" oyim'ov 
translates— 'aber in der ganzen Ausdehnung jedenfalls in ox'lt*" 6 '° ls 
und rafts ei nander gleicb.' 
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and dissimilar; for thus they would cast shadows, 
would their pores be straight or easily permeable. Their 
emanations, moreover, must be slow and confused ' ; for the 
emanation makes a difference, by its quality, in the nature 
of the sense-presentation ; and its quality is liable to change 
owing to the intervention of the air. Red is formed of the 
same kind of atomic figures as the hot 2 , only that those 
of red are larger; for a hot thing is redder the larger 
the aggregations of its atomic figures are, when these 
figures are similar in kind 3 . A proof that red is composed 
of such atoms as those which form the hot, is that 
ourselves are red when heated, just as other things 
when ignited, as long as they continue to have the character 
of ' the igneous ' ; but ignited things are redder in propor- 
tion as they are formed of large figures ; such are flame, 
coals of wood whether green or dry, and also iron and other 
metals which are subject to ignition. Those are brightest 4 
which contain the most and finest fire; while those are 
more red in which the fire is coarser and in less quantity. 
Whence it is that things at a more red heat are less hot 
(sc. than those at a white heat) ; for {in the world of atoms) 
the fine, which is the essence of the bright, is also that 
which constitutes the hot fl . Green (ykfopav), again, is formed 
of the solid and the void, being compounded of both, but 
the colour varies in tint {biaWarruv) according to their 
position and arrangement 8 . 

1 We cannot guess what this new factor — the speed of the atroppoai — 
has to do with colour according to Democritus. There is no thought 
here of 'rapidity of vibrations.' Mullach {Dem., p. 221) punctuates so 
as to separate Starpipfw from xpos, wrongly. 

' The atoms of fire are spherical, Arist. 303* 14. By ' larger (pit- 
Conw) ' here must be meant ' in larger aggregates,' as in next clause, 

B Diets (Dox., p. 521) compares Arist. 329 11 26 8<p)i6v yap iWi ri 

uvyxpifoy ra o^ioytpri' to yap GinKpivuVj ontp <pao~l iroifiv to irvp t irvyKpivtiv 
fWi to dprf^wXa, 

* i. e. show the whitest heat. e &tpp.i>v yhp to \iirr6r. 

* It is remarkable and noticed afterwards by Theophrastus f § 1 8 infra) 
that Democritus explains green by the solid and the void, not by the 
shape of the atoms, like the other colours. Prantl supposes that Demo- 

;xplaining green thought of this as the colour of plants and ol 
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§ 17. Thus, then, Democritus accounts for his four 
primary colours. ' Each colour 1 is purer the more the 
figures of which it is properly composed are free from 
admixture of others. The other colours are generated by 
mixtures of these four. Gold and bronze and such colours are 
formed by a mixture of white and red. They derive their 
brightness (rd kap.np6v) from the white, and their reddishness 
[to i-nipvdpov) from the red. The red falls, in the process 
of mixture, into the void interstices of the white. If to 
these be added pale-green (vAmpou), the most beautiful 
colour is produced; but the proportion of green so added 
must be small ; it cannot be great when the white and the 
red are thus compounded. The resulting colours will differ 
according as the amount of admixture in every such case 
is greater or less. Purple is formed of white, black, and 
red, the red being in largest quantity and the black in 
small z , the white coming midway in amount, which is 
the reason why it appears pleasant to sense. That the 
black and the red are in it appears from mere inspection ; 
that it contains white is shown by its brightness and lustre, 
since it is white that produces these. J-PW^-colour 3 arises 
from a mixture of the very black with green, but with 
a preponderance of black. Leek-green * arises from purple 
and woad-blue, or from pale-green and purplish {Top<pvpo- 
tioous). For sulphur 6 is of this colour, and shares the quality 
f brightness. Deep-blue* is formed of woad -colour and 
rolour (r,vpt!>bQVi), but of figures round and needle- 
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vegetation generally, and from its great extent 
conceived it as resulting directly from the two primordial causes of 
things. " Theophr. de Sens. §§ 76-8. 

1 This adopts pitpdv, which Mullach and Diels, Vors.rea.d. Diels {Dox., 
a.) prefers the better attested, though seemingly less probable, 
axpiii, with the remark ' at atri permultum inesse elucet ex v. 1 1.' 
tram, the plant woad, used here for woad-blue. 
ro irpaaivov, a colour which like •puiritovi' and Wuupyrif, according to 
Arist. 372' 5, is not capable of being produced artificially. Vide Plato, 

i 3 . ,„/.«. 

* Diels (.Do*., p. 522 n.), agreeing with Burchard that this example is 
uppropriate, conjectures rof lav, sc. ' aeruginem, in quam splendor 
£ cadlL' • to Kuacouv. 
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like, so that the black should contain the quality which 

makes it brilliant '. The nut-brown colour (napitvov) is 

formed of green and purplish. If bright be mixed therein 2 , 

flame-colour arises, since this is shadowless and the dark is 

excluded. Red mixed with white renders green lustrous 3 , not 

black. Hence growing fruits are at first green, before they 

become heated, and so diffused*. So many are the colours 

described by Democritus. But he asserts that colours, 

like tastes, are really infinitely numerous 6 according to 

the ways of mixing them ; i. e. according as one removes 

some of this, or adds some of that, ingredient, or mixes less 

of this or more of that. The colour resulting in the one 

case will never be like that in the other.' 

Thco- ^ § 18. Theophrastus criticizes the above account of colour 

criticism of an{ ^ ' ts varieties. Democritus, he says •, creates a difficulty 

Demo- by suggesting four primary colours, instead of the two, 

theory of black and white. 'His assigning different atomic shapes 

aad°its t0 ex p' a ' n tne whiteness of objects according as these are 

varieties, hard or friable is unsatisfactory. For though {el) it would 

be natural to explain these two classes of objects differently 

regarded simply as tangibles, one surely must not go on to 

suppose the figure of the atoms to be the cause of their 

difference in colour ; the position of the atoms is rather 

what would account for this. Round figures, and indeed all 

figures, may overshadow one another. For example, the 

very argument which Democritus himself employs, when 

discussing smooth things which appear black, shows this to 

be so. He asserts that their appearance is due to their 



* Adopting Xa/urpc* for ^Xupav, and (roCro yap Saaov) with Diels, 

DOX., p. 533 D. ' fi5yir. 

* &wi(fie6iH, rendered by Mullach ' antequam maturescant. 1 This is 
better than Diels' huiKaUaBw. The Stagum referred to is a process 
resulting from heat (the opposite of nij&t, which results from cold], 
denoting the softening of ripe fruit— a sort of concoctio of its tis 
Cf. Arist. 380* 11, 382* 29. 

1 So Plato, Tim. 68 D (§ 30 ad fin. infra), declares that God alone 
could create or explain their infinite variety. Aristotle denies the infinity 
of varieties of colour. * De Sens. §§ 79-83. 
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atomic conjunction (avfitfivtriv) and arrangement, this being 
in them the same as in the black. And, again, he implies 
it when explaining the colour of rough things which are 
white. For these, he says, are formed of large figures of 
which the commissures are not indeed round but serrated 1 , 
while the outlines of the figures are broken like stair-steps, 
or the tops of vallated mounds s erected before a city wall. 
This feature in the edge of the atom renders it shadowless, so 
that there is nothing in it to hinder brightness from appear- 
ing 3 . ... In general Democritus here explains not so much 
the whiteness as the transparency or brightness of bodies ; 
since that it should be transparent, and that its pores should 
not zigzag, is the essential characteristic, or condition, of 
the structure of the diaphanous body. Again, that the pores 
of white things should be in straight lines, while those 
of black should be in zigzag lines, is a condition which 
can explain these colours only on one assumption, viz. that 
colour is an objective thing, which enters into and passes 
through the pores * ; but Democritus does not assume this. 
He asserts that seeing is due to the emanation and the 
image reflected in the eye B , But if seeing is due to this (sc. 
1 oti mpiipfpfis, oXXi wpoKfiiiocrof. ' Democrito npAtpotriros latius patet, 
ut pinnae in hanc figurant ™^~. continuatae significentur,' Dieis, Dox. , 
p. 3*3 n. 

* I follow Dieis' text (Dox., p. 523). 

* The conception referred to here seems to be this, that in white 
objects, which are formed of smooth atoms, the atoms are always 
so disposed that there are straight passages, through the bodies 
which they compose, for the uninterrupted transmission of light; 
while in black or dark-coloured objects, formed of rough atoms, the 
passages are crooked or darkened by the overlapping of atoms which 
stand as it were in one another's light. Yet the smooth atoms may 
be so arranged as to throw shadows and produce black ; and the 
rough may have their angularities so matched and arranged as not to 
obstruct light, and so may produce white. 

* it >;<TinCa>jt rijs Anurias wro\oj3tu» tortv. As Dieis (Dox., p. 523) 
observes, ' opponuntur tfiiais xP a l"' Ta "' el <«oppo^.' 

6 Sin Tr/y diropjioiji' tai r^r i(tipnai\/ rl/v ih Trjv rtyrtv. Colour was for 
Democritus a purely subjective thing: hence, as Theophrast us remarks, 
the explanation which treats it as something objective passing into 
and through atomic interstices involves him in a contradiction of his 
own theory. 
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the entrance of xp«f*<0, what difference does it make whether 
the pores lie in straight lines over against one another, or in 
zigzag lines? Nor is it easy to see how an emanation 
comes from void, and an explanation is due from him on 
this point also *. For he makes white to arise from light 
or some positive thing. Nor is it easy to understand his 
account of black. For a shadow is something black, a sort 
of eclipse of the white 2 , hence white as a colour has a 
positive natural primacy. He assigns, too, as cause of black, 
not merely shadows, but also the density of the air, and 
therefore of the emanation that enters the eye, and the 
disturbance or confusion in the eye itself. But he does not 
make it clear whether these things are due to want of 
transparency 3 , or may arise from some other cause, and, if 
so, from what sort of cause. It is curious, too, that he does 
not assign some atomic shape as the cause of green, but 
explains it only by the solid and the void. These last, how- 
ever, enter into all things whatever, no matter what atomic 
shapes things consist of. He should have assigned some 
characteristic cause in the case of this as of all other 
colours ; and if it be opposed to red, as black is to white, 
he should have assigned it the opposite atomic shape as its 
base ; while if it be not opposite, this fact in itself might 
make one wonder, viz. that he does not represent the 
primary colours as opposites. such opposition being assumed 
by all writers 4 . He should, in particular, have explained 
in detail what sort of colours are simple; why some are, 
and some are not, composite; since it is regarding the first 
elements that uncertainty is greatest. But this he found, 
no doubt, a difficult problem.' 

§ 19. Democritus teaches that colour per se is nothing 
objective, for the ultimate elements — the plenum and 

■are destitute of all sensible qualities, while the things 
composed of them possess colour (as they do every sensible 
quality) owing merely to the order, figure, and position otT 



1 Here (as below) Theophra 

count of green. 

" Sti 16 pi/ tliiioirTor. 



It a difficulty in Demoaritus' 
no-it with Diels, Dox,, p. 524. 



I atoms, i. e. (a) to their order relatively to one another, B 
heir several shapes, and (c) to the position of each in S( 
its place. The subjective aspects — the qualities — of sensible i 
objects are all due to these three things 1 . Colour has no tt 
objective existence, since the colours of bodies are due to the 
position of the atoms in them 8 . (Cf. TOUCHING, § 2, p. 182.) 



5 20. Following Heraclitus, Anaxagoras is sharply op- 
sed to his contemporaries and predecessors in holding, 
s he did, that perception is effected not by the operation 
' like upon like, but of contrary upon contrary. This 
ccords, on the one hand, with his metaphysical doctrine 
of noBs afiiyTjs, and, on the other, with the empirical fact 
lhat many perceptions, e. g. that of temperature, seem to 
rest upon a contrast between the condition of the perceiving 
organ and the object it perceives. If the temperature of 
water is exactly that of the hand, this may be thrust into 
it without perception of it as either cold or hot. The tl 
mtrariety required by the doctrine of Anaxagoras as one o: 
rf the conditions of perception exists for all possible cases ; 
'ince, according to the Anaxagorean doctrine xav iv itavri, 
e have within us the contraries of all possible external 
fcjects. Our information as to the psychological teaching 
if Anaxagoras is scanty, yet contains evidence of his being 
influenced by these principles. 

! Slob. Ed. i. 16 (Diels, Dox., p. 314). 

1 Arist. de Gen. et Corr. 316* 1 rpaitfi ytip ^poijiarifeo-flni. The terras 
is order, figure, and position are, in ordinary Greek, ra£is, axw", and 
-, but the terms used by Democritus for these respectively were 
«yij, pvo-pas, and rponij. Cf. Arist. Met. i. 5. 985 11 17 (adopting Diels' 
1,1 forZ, N). 'The letter A differs from H m figure {ax^<) i AH 
I ~HA'in order (raga.); whiles differsfrom H in position'ffleVei) 
* I being but H lying on its side. Probably BtaOtyp) is dialectic = &ta~ 
i.e. tiadtms, and not = ' contact ' (VSty), as Gomperz after Mullach 
crs. The primary qualities of each atom per se for Democritus 
* (a) physical, viz. weight and solidity; (6) geometrical, viz. figure 
d magnitude. Not only colour, but all other secondary qualities ot 
"y, depend on these primary qualities, as well as on the rofw, ax^fh 
A Biais, of the atoms which compose the body. Gomp. G. T. i, 568. 
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'Seeing/ according to Anaxagoras 1 , 'takes place by 
reflexion of an image in the pupil of the eye, but this image 
is not reflected in a part of the pupil of like colour with 
the object, but in one of a different colour 8 . In the 
majority of eyes, the requisite difference of colour between 
organ and object exists in the daytime, but in some it 
exists by night; whence it follows that the latter see 
keenly by night. In general, the night is more in keeping 
than the daylight with the actual colour of the eyes. In 
the daytime objects are reflected in the eye, because light 
is a condition of such reflexion. But (whether by night or 
day) the colour which predominates in the object seen is, 
when reflected, made to fall on the part of the eye which 
is of the opposite colour V According to the general rule 
the colours of the eye are dark, i. e. of the hue of night ; 
hence more fit for reflecting images, and therefore for 
seeing, by day than by night ; although to this rule there 
are exceptions. Anaxagoras held with Empedocles that 
persons with gleaming eyes (ykavKol) see better at night 
than those with dark eyes. Empedocles, however, based 
this view, not on the ground that like is perceived by unlike, 
but on the principles that fire is a visual agency 4 , and that 
the conditions are, in some cases, more favourable for its 
action at night than by day. 

§2i. Theophrastus 5 , in criticizing the visual theory of 
Anaxagoras, says: 'As regards the reflexion in the eye, 
his opinion is not different from that of most other thinkers; 
for the majority hold that seeing results from the formation 

1 Theophr. de Sens. § 27. 

8 For this difference of colour see Democritus, § 13, p. 26, n. 4 supra, 
and Theophrastus' criticism of Democritus, § 14, p. 29. 

8 Trjv dc xpfav T h v Kparovcrap paKkov (Is rrjv cripap €p<f>aiv(cr6ai. Here 
we are reminded by ttjv Kparovcrap that, according to the doctrine nap iv 
iravri, all colours as well as all other sensible qualities are in every 
object, but in different degrees of prominence ; and that each object is 
perceived and named according to that sensible quality which is pre- 
dominant in it. Thus the seeds of all colours are in the object, yet red for 
example may predominate ; whence we perceive it as red and call it so, 

4 See Empedocles, supra § 9. 

5 De Sens. §§ 36-7 (Diels, Dox., p. 509). 



of an image in the eye by reflexion. They do not, however, 
provide in their theory for these facts, viz. that (a) the real 
magnitudes seen are not symmetrical with the reflected 
magnitudes ; (b) it is impossible for a plurality of reflexions 
to take place in the eye simultaneously with their contraries ; 
(c) though movement, distance, and magnitude are visible 
none of these reflects an image ; (d) some animals, e. g. 
those which have scales on the eyes, and those which live 
in water, have no image reflected in the eye and yet they 
see. Besides these points, if such reflexion were the 
sufficient reason of seeing, many inanimate things would see ; 
for reflexion takes place in water, bronze, and many other 
things. Anaxagoras also teaches that colours are all 
reflected in one another, but a strong colour in a weak 
rather than conversely ; so that while either the strong 
or the weak ought to see, yet a black eye should see better 
than one of any other colour: and, in general, an eye of 
weaker, better than one of stronger colour 1 . Wherefore 
he describes the organ of seeing as being of the same hue 
as night, and light as the cause of the reflexion of an image 
in the eye. But, in the first place, we see light itself 
without the need of such reflexion ; and, in the next, we 
see black colours just as well as white, though the former 
do not contain light (which according to Anaxagoras is 
needful to produce the reflected image) 2 . Again, in the case 
of other things (apart from optical reflexion), we see that 
reflexion of images takes place in that which is brighter 
and purer (than the object reflected) ; and, accordingly, 
Anaxagoras himself declares that the membranes covering 
the eyes are delicately fine and bright.' 

§ 32. The object of vision : colour. ' As regards colours 3 ™*V n 

1 ' The ' weakest ' colour, as would appear from this, is black accord- 
ing lo Anaxagoras and Theophrastus. This, therefore, represents all 
other colours by reflexion. 

' Some such word as ak\a or nairen seems to have been lost before 
»U lx" in the sentence fcrt.™ ai&iv flrrov rh fiAam t£v \mZ.v ob* %x a 
6*f . This, as it stands in Wimmer's and Diets' texts = nan minus 
nigra quam alba lutem non habent, makes no sense. I have translated 
according to what I conceive the true reading. 

' Theophr. de Sens. § 59 (Diels, Dox., p. 516). 
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express Empedocles held that white consists of fire, black of water. 
Colour*: The others confined themselves to asserting that white 
indirect an( j black are the elementary colours, the remaining colours 
tionre- being generated by mixtures of these two. For Anaxa- 
gardingit. g 0ras has expressed himself quite generally respecting 
them 1 . He held 2 that the elements of all things were 
originally confused in one mass infinite in number and 
severally infinitesimal in bulk. This being so, we must 
conceive that (for him) many and multifarious seeds of 
things exist in all bodies — seeds with all sorts of shapes, 
and colours, and savours. . . . Before they were separated 
from the mass, and while all were still together, no single 
determinate colour was yet discernible.' ' Colours, accord- 
ing to Anaxagoras, are not self-subsistent or separable 
from coloured things. Each colour requires a substrate. 
It is not possible that all things whatever should be 
separated from one another ; the process of discrimination 3 
is no absolute separation 4 ; wherefore it is impossible that 
walking 6 , colour, and, in general, the qualities and states 
of things, should be really separated from their substrates 
(t&v vttok€(.ix4v<ov) *.' It is plain that, owing to his theory of 
ttov iv iravrty Anaxagoras could not hold that there is 
in nature any pure or simple colour 7 . 

1 airX&s €iprjKt. Prantl, pressing the yap before *Apa£ay6pas here, infers 
from the sentence that Anaxagoras with the others held white and black 
to be primary colours. 

8 Simpl. ad Arist. Phys. 184* 15-188* 5, pp. 34-5, 156, 175-6 (Diels); 
Prantl, EUpl Xfxop. p. 58. 

8 i. e. that effected by povs. 

4 ov yap iravTtkrjS dtaoTracrfufc iariv rj bwKpuns. 

5 pdduris here seems to mean 'movement' in general, which is 
impossible, according to Anaxagoras, without something that moves. 

6 Simpl. L c. Prantl, Arist. U«pl Xpvparav, p. 59, remarks that it 
was probably this conviction of the inseparableness of qualities from 
substance that led Anaxagoras to make his famous assertion that snow 
is black. To the sensible impression that snow is white, he opposed 
the rational view that snow is water frozen, and that water — the 
Homeric fUkav vbap—is black; hence snow is really black. The 
meaning and object of this paradoxical assertion were quite misunder- 
stood by many ancient writers ; e.g. Cic. Acad. Quaest. iv. 23. 31. 

7 Cf. Arist. I#7 b 2 seqq. bi6 <f>a<ri nay iv iravrl pfp*i\dai . . . ftkucpu&s 



Diogenes of Apollonia. 

$ 23. Diogenes held that the ultimate agency in Nature Diogenes* 
which included for him Mind in all its manifestations) is A 7 w n ° f , Qe 
Thus thought and sensation are activities of the foondaiion 
intra-organic air (especially that in or around the brain) a n ™ en a 
in relation with the outer, or extra-organic air, which physical 
operates in nature generally. The air in the particular Th'sHnna- 
organs conducted the sensory impressions to that near the D ^E anic air 
brain, as their central organ ; which, again, seems, in certain perception, 
cases at least, to have co-operated with the air in the breast, i^™% e 
or near the heart. Perception is more perfect the finer chief factor 
is the intra-organic air, and the more freely the structure of point, of 
the vessels promotes its passage to and fro between the agreement 
brain, the thorax, and the various parts of the bodily Diogenes, 
system. Ana™- 

■ . goras, and 

'Seeing takes place, according to Diogenes 1 , by the re- Empe- 
flexion of objects in the pupil of the eye; for this, by being ^^ d" 
mixed {p.tiyvvp.ivT\v) with the internal air 2 , produces the sense colour, 
of vision ; a proof of which is that when there is inflamma- 
tion of the vessels of the eye, the mixture with the air within 
being interrupted, vision is impaired, although the image 
is reflected in the pupil as usual.' ' Those animals see most 
keenly which have the air 3 within them fine and the veins 
fine likewise (such fineness of the air and the air-vessels 
being the general conditions of perfect sense), and those which 
also have the eye itself as bright as possible*. The colour 
which is contrary to that of the eye is best reflected in it 6 : 
wherefore those whose eyes are black see best by day, 

r yap £\ov Xtvtou $ f«W Jj Kri. . . . oiit iirat' orav Si wKHttov t^ti 

Iv uvei ij}V <pvtrly roC trpayparor. 
1 Theophr. de Sens. § 40 (Diels, Vers., p. 344), 
* More especially ru jrepl tA» ty*:i<pa\at aipi. 

' Theophr. L c. § 4a. 

« rdf aipa (SC. XtTrr'it) *ai rnr ij&ffins e jjd Xijrrric, atrntp f jti ray 
(sc. alirOynav), nut 5aa ray itpduXpw (sc. e^«) XajiirpdVaiw. Diels 
uld have placed a comma after oXXw, as Sunrtp iVl rim ShXut is 
snlhctical. 
' For this doctrine see Democritus, supra § 13 ; Anaxagoras, § 20, 
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and see bright better than dark objects ; while their 
opposites see better by night. That the internal air, 
which is a small part of the god ', is what perceives, is 
shown by the fact that often, when we have our minds 
directed to other things (than the object), we neither see 
nor hear 2 .' Diogenes thus agrees with Empedocles and 
Anaxagoras in making those see best by day whose eyes 
are black, and those whose eyes are bright, or gleaming 
grey, see best at night. The reasons for which Empedocles 
and Anaxagoras held this view have been stated ; why 
Diogenes shared it we are not informed. 

Diogenes has left us no theory of Colour. It is manifest 
that he laid great stress on the phenomenon of ffiQaats — 
the reflexion of an image in the eye— as a factor of vision. 
Theophrastus 3 asserts that Diogenes' theory that we see by 
virtue of the internal air is futile. 'While Diogenes' (he 
goes on) ' confutes, after a fashion (eAty^* 1 irtoi), those who 
take the mere reflexion in the pupil for a complete explana- 
tion of vision, he fails himself to render a satisfactory 
account of the latter.' For him.it is evident, the conditions 
of vision were summed up in the reflexion of the image, 
and the communication between this and the air within the 
brain and organism in general. Air as first principle, both 
of nature and of mind, was endowed by him with intelligence. 

Plato. 
Tlie § 24. For empirical psychology Plato had only the 

general regard of a stepmother. He was averse to physical studies, 
Plato un- and Democritus, whose whole life-work was given to these, 






S 6t v. 



1 The meaning of this is not, at first, clear. But Diogenes believed 
that Nuti in each man is Air— 6 h Sjiuv 616s — and a part of the universal 
Novt, !> Btos, which, of course, is also Air. When the individual imis is 
engaged on its own thoughts, if we then have neither ears nor eyes for 
external objects, it follows that the operation of these senses is included 
in that of vols : as it is vois (S ivros nijp) that thinks, so it is the same 
that perceives. He does not here argue— ha assumes— that tout in each 
person is o ivros a!]p. 

* De Sens. § 47 (Diels, Dox,, p. 51a). 



he seems to have disliked. At all events he never names favourable 
him. Accordingly we find comparatively little in Plato's ^, e ™P"'" 
dialogues bearing on this subject, and that little not always choiogy : 
up to the standard of what was to be expected from a writer inne,^ 3 
of his transcendent genius. A few scattered references and in meta- 
observations ; an interesting disquisition in the Theaetetus Account of 
(which, however, aims not at psychological but rather **2™?j|Jt| M 
episte mo logical results) ; and a discussion in the Timaeus, Timaem. 
for which the author practically apologizes 1 , form the chief 
contributions of Plato to the subject of empirical psychology. 
Plato's physics were submerged in metaphysics. We cannot, 
therefore, so clearly distinguish the ruling physical ideas 
which governed his psychology as we could do and have 
done in the cases of Empedocles, Democritus, and Anaxa- 
goras. When he proceeds to treat of psychology he 
descends from first to second causes, and finds himself on 
uncongenial ground. It is not easy to discover a principle 
of union between his psychology and his idealism, any 
more than between his psychology and any ruling 
physical principles. His physics is virtually contained in 
his account of the nature and construction of matter, in its 
four forms, given by him in the Timaeus. He accepts the 
four Empedoclean forms, earth, air, fire, water ; but does not 
regard them as primitive. These were constituted by the 
Demiurgos out of fundamental triangles, by a geometrical 
process doubtless borrowed from the Pythagoreans. The 
primitive triangles are the right-angled isosceles, and the 
right-angled scalene. From these are first constructed 
the pyramid, the cube, the octahedron, and the eikosahedron. 
The cube, then, is made to form the foundation of earth, 
as it is the most solid element ; the pyramid forms that 
of fire ; the octahedron that of air ; the eikosahedron that of 
water. These four ' elements ' stand to one another in 
continuous proportion : as fire is to air, air is to water ; and 
as air is to water, so is water to earth 3 . Plato's psychology 

1 The theory of colour in the Timaeus comes io only as a part of the 
^m/iov iroiflni in which the author indulges. Cf. Tim, 59 D. 
■ Tim. 32 i-B. 




and organ 
of vision. 
Plato, like 
Empedo- 
cles, neg- 
lects the 



THE FIVE SENSES 

also is set forth in the Timacus, in his attempted deduction 
of the individual from the cosmic soul. This deduction is 
on the face of it metaphysical, and indeed fanciful in the last 
degree. When the Demiurgos makes over to the newly 
created gods the task of fashioning mortal bodies to be 
joined with immortal souls, we see Plato at a loss how to 
connect his metaphysics with his physics by any satisfactory 
rational or scientific tie. The inferior gods borrowed from 
the Cosmos portions of the four elements 1 , and of these 
they compacted the organic body. Into this body they 
introduced the immortal soul with its double circular rota- 
tions — the circles of the Same and of the Different. This 
soul they located in the cranium, which is spherical, like 
the Kosmos, in its external form, and admits no motion 
but the rotatory. The body had all the varieties of motion, 
backward, forward ; upward, downward ; right, left In it 
were set up the movements of nutrition and sensation, 
which, however, interfere with, and disturb, the movements 
of the rational soul in the cranium. Thus its rotations 
in the circles of the Same and the Different are caused to 
convey false information. In the course of time, and by 
the process of education, this state of things is made to 
improve. Philosophy attempts to restore the mathematical 
exactitude of the intellectual movements. To all this 
Plato subjoins a particular account of the senses — their 
organs, functions, and objects. This will be now given as 
far as it concerns the sense of seeing. 

§ 25. Neglecting the pupillar image ' Plato held that 
seeing takes place in virtue of a coalescence between (a) the 
rays of the intra-ocular light emanating from the eyes 
to some distance into the kindred (i.e. illuminated) air; 
(0) that which, reflected from external bodies, moves to meet 
it ; and (c) that which is in the intervening air, and which, 

1 It is noticeable how great a hold this doctrine of the four elements 
(which Empedocles first propounded) took upon the Greek mind. It 
pervades the whole period from Empedocles to Aristotle, for chough 
not of course accepted in its original form by all writers, it was some- 
thing with which all had to reckon ; and which influenced even those 
who rejected it. 
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owing to the diffusibility and nimbleness of the latter, 
extends itself in lines parallel with the fiery current of 
vision V 'Of the organs first they wrought light-bearing 
eyes, and bound them fast in the causal scheme as follows. 
That part of fire which has the property of not burning, 
but yielding an innocuous light, they contrived to fashion 
into a substance homogeneous with the light of day 2 . For 
the fire within us, being twin with this, they caused to 
flow through the eyes in its pure form, smooth and 
dense, having constructed the whole, and especially the 
central part, of the eyes in such wise as to confine all 
the remainder, i.e. the denser portion, of the fire within, 
and to filter forth only such fire as that above described, 
by itself, in its purity. Whenever, accordingly, there is 
daylight around the visual current (= the light which flows 
out from the eyes), this current, issuing from the eyes and 
meeting with its like, becoming compacted into union with 
the latter (i. e. with the homogeneous external daylight), 
coalesces with it into one homogeneous whole 3 in the line 
of vision, i.e. in the direction in which the current issuing 
from within meets front to front with, and presses against, 
any of the external objects with which it comes into 
collision. The whole then, owing to the essential homo- 
geneity of its constituents, becomes sympathetic, so that 
whenever it takes hold of anything, or when anything takes 
hold of it, it transmits the movements of such thing into 
the whole body as far as the soul*, and so produces 
a sensation, viz. the experience on having which we say 

1 toZ itip'i T&v /ifTafu aipa tl!iia)(vraii avra Kal (iVpsirrnii truvenTtwopftav 
ry jrupiBti iyt 5+tut, Stob. Eel. i. 52 ; Plut. Epii. iv. 13 (Diels, Dox., 
p. 404). Prantl (Arist. Wipi Xp<oparay, p. 75) remarks that trvvavyiia, the 
term above translated ' coalescence of rays,' seems to have come into 
vogue in (he later Academy or among the Neo-Platonists. This passage 
of the Placiia sums up fairly enough the doctrine set forth in the 
following passage of the Timacus (45 B-46 A) itself. 

' There is a play on the terms i5n<p a and ipws ^/itpov. 

' t kit in Tor Sfunov trjjQt Bfioiar |t'fra<iyts yat6itfron. 

' nixi" "is "J'l'xijs : up to the ' seat of consciousness,' an expression 
of which great use is made by most Greek psychologists, and which 
covers the greatest mystery of psychology. 
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commonly that we see. But when the kindred fire without 
has departed into night, the visual current from within is 
cut off; since, on issuing from the eye and meeting what 
is unlike it, it becomes itself changed in quality and ex- 
tinguished : it becomes no longer homogeneous with the 
neighbouring air, as the latter now contains no fire.' 

§ a6. ' Therefore it ceases from seeing and tends to bring 
on sleep. For when the eyelids, whose structure the gods 
devised as a protection for the sight, are closed, they 
imprison the force of the fire within ; and this force 
weakens by diffusion, and so calms, the internal movements ; 
and when they have become calm, quietude succeeds. If 
this quietude is profound, the sleep which descends upon 
us yields but scanty dreams ; but if certain of the greater 
movements have been suffered to remain, these, according 
to their quality, and that of the regions of the body in 
which they remain, produce "phantasms" of corresponding 
quality and number, fashioned within us like unto objects 
seen, and referred outwards to them by us in memory when 
we awake V ' Does not dreaming fasks Piato in the Republic) 
consist just in this, that one, whether asleep or awake, regards 
that which is like something not as merely being like it, 
but as being the very thing itself which it resembles 1 ?' 

§ vj. As Mr. Archer-Hind, ad loc, observes, there are 
three fires concerned in the above account of vision: 
(i) that which streams from the eye (to t>}j o"u>«ius p«jpa); 
(2) the fire of daylight in the air; and (3) the fire which 
is the colour of the object seen. The visible object is 
immersed in the ntdypfpaw' <f>&s, which, with XP&PA streams 
from it to the eye. This stream meets to ri}s (tyetes 
pevpa, and both united in one whole (often spoken of as 
simply ctyts) convey the impression of the object to the 
soul. But the fire of daylight, which intervenes between 
eye and object as a sort of medium, conforms itself somehow 
to these conjoint currents, supporting and substantiating 
them, as is stated in the extract given above (§ 25) from 

1 n$Ofiouo&>Trt iyr&T »£io rt tytp8*i<ru> airofivTHiortvoiuta. 
* Rep. 476 c. 
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the Placita, In all this, as well as in Plato's disregard of the 
pupillar image, there is much that reminds one of Empedocles 
(see § 29 infra). He, too, speaks of a fire issuing from the 
eye. He, too, says that colour comes as an anoppota from 
the object, and Plato, in the Menon (cf. § 10 supra), seems 
to accept this account of it while ascribing it to Gorgias 
and his master. But Empedocles has not left anylhing to 
show the part which he would attribute to the daylight 
in connexion with vision. Nor is it easy to single out in 
Plato's account of the matter the separate parts played 
by the fire from the object and the fire of daylight. The 
one is not to be absolutely separated from the other. The 
fire from the object ceases if the fire of daylight departs. 
The colour and the light in which it is seen are intimately 
connected for Empedocles, as for Plato. Although, there- 
fore, it may be that Plato distinguished his visual theory 
from that of Empedocles by the part which he makes the 
daylight play in fusion with the visual light, yet, in 
the absence of information as to Empedocles' view on this 
matter, we cannot be quite sure. There seems nothing in 
the theory of the latter inconsistent with the Platonic view- 
Finally the Empedoclean doctrine was that by each element 
within us we perceive the same element without, ' fire by 
fire, earth by earth, &c.' ; and Plato was an adherent of the 
same theory. Aristotle tells us ' that Plato, in the same way 
as Empedocles, regards the soul as formed of the elements, 
on the principle that 'like is known by like.' Plato's 
'elements,' however, in the formation of ^v\^, were not 
material, and were far other than those of Empedocles 8 . 

v 28. .Light, the medium of vision, is a subject of interest The 
to Plato, not however from a physical or psychological ^sion."' " 
standpoint so much as from that of metaphysics. ' We see,' (Plato 
he says 3 , ' with the organ of seeing, and hear with the organ 5 p. a ii M if 
" f hearing, and with the senses generally perceive their tne,e ^"^ 
tective objects; but the great Artist who fabricated of hearing.) 
: senses and their organs has, with regard to seeing, 
: more expensively to work than in any of the other 



1 404 b 16. 



■ Cf. Tim. 35 A seqq. 



' Rep. 507 c-508 B. 
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senses. The organs of hearing and sound need no third ' 
thing in order that the former may hear and the latter be 
heard ; nothing, the absence of which would prevent the oae 
from hearing and the other from being heard. The other 
senses also are exempt from any such need. But the 
faculty of seeing and the object of this have need of such 
third thing. For the power of seeing may be in the eye, 
and the man who possesses it may strive to exercise it, also 
colour may be present in the object ; but if a third thing 
called light be not present, the eye can see nothing ; the 
colour must remain invisible. Light is the precious medium 
by the intervention of which the object and the organ of 
vision are brought into conjunction for the exercise of this 
faculty. The visual organ is not the sun, though the most 
sunlike {jfAia>6cWaToe . . . Spyitiov) of the sensory organs 2 ; 
but it receives from the sun, when the latter illuminates 
the sphere of vision, all the visual power which it possesses. 
Light wells forth from the sun as from a fountain.' 
The ol-ject § 29. The object of vision is colour. If the eye sees, 
Colour" ' wnat it primarily sees is this 3 . The visual agency according 
to Plato* consists of fire. Its visible object too is of the 
same nature. ' The body of the created world is tangible 
and visible: that it should be tangible it must consist, in 
part, of earth : that it should be visible it must have an 
ingredient of fire*.* ' Colour, therefore, he regards as a sort 
of flame from bodies, having its parts symmetrical* with 

1 It is strange that Plato should here reason as if only this one 
faculty of sense required a medium — light — between object and organ : 
as if no medium were required for hearing or smelling. 

* Cf. Goethe, Farbenlehre, Introduction : 

'War* nicht das Auge sonnenhaft, 
Wie kOnnten wir das Licht erblicken J 
Lebt' nicht in uns des Gottes eigne Kraft, 
Wie konnt' uns Gottliches entziicken ? ' 

* In Charmid, 167 C xpiiipa pit 6pd oiSiv S'fitr aHoa is given as an 
absurdity, * Theophr. de Sens. \ 5. 

s x<apioBiv 3< nu/jor oitjir ay irori ApaTov ytvoita, Tim. 3 1 B. 

* Theophr. I.e. We are here (as Th. remarks) reminded of Em- ■ 
pedocles, who required o-vpntTpia between the Airoppatat and the pores 

of the organs. 



those of the visual current T ; so that (since an emanation 2 
takes place from the objects seen, and this emanation and 
the visual fire must harmonize with one another) the visual 
agency, going forth to a certain point, forms a union with 
the emanation from the body, and thus we see. Hence 
Plato's visual theory would stand midway between that of 
those who merely say that the visual current impinges upon 
the objects 3 , and that of those who teach merely that 
something is conveyed to the eye* from the objects seen.' 
'Plato's theory of colour approximates to that of Empedocles, 
since the symmetry which Plato requires between the parts 
of the colour and the visual current is like the harmonious 
fitting (ivapfi.<JTTav) of the a-aoppoaC into the pores required by 
Empedocles. ... It is strange that Plato should simply 
define colour as a flame ; for, though the particular colour 
white may be like this, yet black would seem to be the very 
reverse V We have seen that Plato seems to approve ° of 
the definition quoted in the Menon from Empedocles 7 . 
Black and white are recognized by Plato as opposite 
colours 8 . Hence, too, colours admit of gradation, not 
quantitative, in the sphere of (Uya or ito\v, but qualitative, 
i.e. in point of nadaporq^ 9 , 

1 TfJ SV"' = T ¥ "I* &Jr«OT ptipan. 

1 o>c aitappn^s rt yiyrofiivrit kti. This, if Theophrastus expresses 
Plato's doctrine correctly, brings the latter into closer relationship with 
Empedocles than Mr. Archer-Hind (Plato, Tim. p. 156) is inclined to 

admit. Theophr. Je Sens. \ 91 iripi Si xp^poTav tr^cHaii opolav "Hutti- 
tonXd \iyti. To yap avpptipot](ttv fiopm rij o<frti r£ Toit Tro'poit (Vapfidrrtte 

1 Who are meant I Probably Alcmaeon and the Pythagoreans. 
* Probably those who held with Democritus the theory of visual 

vf>"iXu, or ftSca\a. 

1 Theophr. de Sens. § 91. 

' Menon 76 D fori yap XP°" ""'"PpO'l <T)(r)itArai/ tyn aiippiTpot Kal 

' Prantl (who, objecting to Theophrastus' comparison of Plato's 
colour theory with that of Empedocles, says that das Ganze bei Platon 
tehr dynamisch betrachiet itiird) would have us believe that the Empe- 
dodean definition of colour is only accepted in a spirit of Socratic 
irony. Vide his Arist. Farbenlekre, p. 57. 

' Pkileb. 12 E, Protag. 331 D, ' Phileb. 53 B. 
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Genesisof $ 30. 'A fourth 1 department ofsensibles yet remains whose 
colouni l3r man y varieties we have to distinguish. These as a class s we 
cat) colours, being a flame a streaming off from bodies each 
and all, having parts symmetrical with those of the visual 
current, so as to be capable of being perceived *. We have 
already, in what precedes, set forth the causes which explain 
the origin of vision. Here, then, it is most natural and 
fitting to discuss the probable theory of colours, showing 
how the particles which are borne from external things, 
and impinge upon the visual organ, are some smaller, 
some larger than and some equal to the parts of this 
visual organ itself*; that, moreover, those of equal size 
are unperceived, and are accordingly called transparent, 
whereas the larger and smaller, the former contracting the 
visual current and the latter dilating it 6 , are analogous 
respectively to things cold and hot in application to the 
flesh T , and to things which, in their effects on the tongue 
(sc. the organ of taste), are astringent, or from their heating 
effect on it are called pungent*. These are the colours 
black and white : affections of the parts of the visual current 
which are, as has been said, identical in principle with those 
of temperature and taste but in a different sense-modality', 

1 Reading ala-fhjTii: The three preceding departments were those 
of Taste, Odour, Sound. ' Plato, Tim. 67C-68E. 

* Prantl (Utpl Xpap., p. 75) blames Theophr. § 86 for inaccuracy in 
giving, as Plato's definition of xp&pn, (jjAdyu airo rfis traparuv a-ifijittiM 

pdpia ixoiHTav Tij ityei, and says that Plato would not have used <£Xd J thus. 
But in fact Theophrastus is merely repeating the words of Tim. 67 c 

* ' Lit. with a view to perception,' wpiis atadijow. 

* By 'organ' for Plato here has to be understood not the eye, but the 
Sweats ptvpa. 

■ The 'diacritic' effect of white, and the 'syncritic' effect of blacken 
the visual current would seem to have their psychological meaning 
in the power of visual discrimination which light gives, and the con- 
fusion, or loss of discrimination, between colour SuHJiopai which results 
from darkness, 

; i. e. in reference to the organ of touch which for Plato was the o-upf. 

' He does not pursue the parallelism of white to hot and black 10 
cold into the modality of taste, so that e.g. while should be to sweet 
as black to bitter, nor could he do so consistently with his own account 
of sweet and bitter, Tim. 65 D, 66 £. ' i» qXXm ytm. 



d presenting themselves to the mind as specifically differ- 
it on account of the above-mentioned causes 1 . Thus, then, 
; must characterize them. That which dilates the visual 
rrent is -white ; the opposite is black 2 . When a more rapid 
motion (than that of white),belonging to a different kind of 
:, impinging on and dilating the visual current right up 
3 the eyes 3 , forcibly distends and dissolves the very pores 
f the eyes, causing a combined mass of fire and water — that 
hich we call a tear — to flow from them, and being itself 
e meeting the other fire right opposite : then, while the 
ne fire leaps forth as from a lightning-flash * and the other 
nters in and becomes extinguished in the moisture, colours 
f all varieties are generated in the encounter between them, 
and we feel what we call a dazzling sensation 8 , to the external 
timulus of which we apply the terms bright and glittering. 

I cannot refer iairttt (e, 1. 3) to anything but ro'is rfc oi^mw piptaui 
ive. Stallbaum takes it of 6ippA not -i"ixp" i Mr. Archer-Hind of to 
rpiVown kuI Siaipfaorra. The pApia of the 0Xd| from objects stand in a 
ition of size to the parts of the S^tas ptv/ia : if they are equal to the 
er, they, or rather the objects, are transparent, and have no XP^f 1 i 
they are greater, they cause it to contract, and the colour seen is black ; 
they are smaller, they expand or dilate it, and the colour white is seen, 
conditions of sensation are fulfilled at the moment of coalescence, 
must suppose, between the ptCpa o^iuc and the iwpta from objects. 
t how are we to conceive this coalescence in accordance with the de- 
iptionr If the pfipia when equal to the parts of the pti/in tytais cause 
appreciable disturbance, how is it that they do so when smaller? 
iere seems to be here a confused repetition of the ' pore ' theory of 
npedocles, who taught that atroppouu must actually fit the pores to 
jse sensation ; that if too small they pass through without any appreci- 
Ic effect : if too large they do not pass in at all. This is fairly intelli- 
ile as regards actual ' pores ' in the organ ; but when applied to the 
ifio in a free medium is not so easy to envisage to the imagination. 
' Cf. Arist. 119" 30, io57 h 8-11. See also Phileb. 13 E, Prolog. 331 D. 
lat which is merely biaKpiritov tjjf itytios is, as we are here told, white'. 
t we learn further on that if it Biaxpivti rqv S\(riv pc'xpi r&r o/jjhtw 
is sparkling bright— \ap.np6v. 
8iaKpirov<raii Ttjv tfyiv pixpi rav o^fuiTwi-. The meaning is plain from 
f. 45, where 3^ir is shown to consist of the amalgamated fires 
n the eye and from the object, what Prantl (Arist. Urp'i Xpap..) calls 
lie Doppelbewcgung der anoppooi zwiscben Object und Subject.' 
olov an dtrrpanrji. 
uapfiapvyi'f to JTutJos irpco-fiiroptv. 
£ 2 
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A kind of fire, again, midway between these two (viz. that 
producing ktvitov and that producing or(X/3oi'), when it 
reaches the humour of the eyes, and is blended with it, 
but does not glitter, produces a sanguine colour 1 , when its 
fire mingles with 2 the brightness in the moisture of the eyes, 
and to this colour we give the name red (ipvdpov) 3 .' The 
remaining colours are compounded of these four — white, 
black, bright, and red. 'Bright, when mixed with red and 
whlte,becomes golden-yellozv (£nv66v). What the proportion 
of parts in the several possible mixtures is, one should not 
say even if one knew ; since there is no necessary law 
— no plausible account — which one could set forth with 
even moderate probability respecting them. Red, blended 
with black and white, gives violet (akovpyoo). If these 
{so the red, black, and white which form violet) are mixed 
and burnt, and black has been thus added in greater 
amount, the result is a dark-violet (Sptpvtvov). Auburn 
(■nvppov) is produced by the mixture of golden-yellow and 
grey*. Grey, again, is formed by the mixture of white 
and black. Yellow (&xp° v ) by tnat of white with golden- 
yellow. When white meets bright and is immersed in intense 
black, a deep-blue (nvavovv xp&f-a) is produced. When this 
deep-blue is mixed with white, the glaucous tint — greyish 
blue — (yAauito's-) results. When auburn is mixed with black 
the product is leek-green. It is clear, from what precedes, to 
what combinations the remaining colours are to be reduced, 
so as to preserve the verisimilitude of our fanciful account 
(pvdou). If, however, one should endeavour to investigate 
and test our theories by practical experiment, he would show 
himself ignorant of the difference between the human and 

1 xpM/m ivaifiov. In 80 e red is named njr rai wvpos rofiiji rt kol 
e£an6p(tor iv iiyp<i Qitrit, the colour of blood being due, as Archer-Hind 
says, to the commingling of fire and moisture. 

' i. e. is not quenched in it, as in the preceding case. 

' In this attempt to discover the origin of red, the first of the 
properly so-called colours, Plato becomes more in earnest with this 
subject than Aristotle anywhere does. 

* It is not easy to find English names exactly suitable for these 
terms. Thus (funis here is rendered 'grey.' So Mr. Archer-Hind 
renders it. a>xp6s he translates ' pale-buff.' 
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the divine nature ; for God has knowledge and power 1 to 
blend the many into one and resolve the one Into many, 
but no man is able, or ever will be able, to accomplish 
either of these things,* 

§ 31. Plato's account of the production of leek-green 
(vpAa-tvov or ■npatriov) by the mixture of auburn and black 
receives no support from Aristotle at all events. In the 
Meteorologka the latter tells us 2 that there are three 
colours — crimson (ipoivixovv), kek-green (irp&vtvov), and 
violet (a\ovpyov), which painters cannot produce artificially 
by any process of blending, These are the three principal 
colours of the rainbow 3 . According to Democritus (§ 17 
supra), however, leek-green can be produced from purple 
(nopipvpovv) and woad-blue, or else from pale-green and 
purplish (T!opipvpo(i,b4s). 

When Plato above calls colour a ' flame,' and speaks of 
fire as proceeding from the visible object to the eye, 
we must bear in mind how many apparently different 
things he understood under the name fire — particularly 
these three : flame, light, and glow. He says * : ' We must 
understand that there are many genera of fire, such as 
(1) flame (</)Ao£), and (2) that which proceeds from flame, 
which does not burn but gives light to the eyes ; and 
(3} that which, when the flame has died down, is left of 
the fire in the glowing embers,' He treats rr^Aas and <p£r 
as identical 5 . For him, just as nothing would without 
earth be tangible, so nothing would be visible without 
having fire in it 6 . Plato held T the smooth (A<ioi>) like the 
white (XtVKOv) to be capable of dilating, or distending, 
the parts of the visual current (biaKpnwdv rrjs dtyeois) ; but 

sufira Democr. § 17. 
■rXenophaneSvJirst of the writers whom 



p. Plato 

agrees wiih 
Aristotle 



quality for 



3 know, singled o 



lenophanes^rs 
ibow colours^ 

• r *lpir uaXiowri, vctjtos *al touto vilfiVKt, 
iptjtCpiui' *ai tyaivUtuv mi j(\up6v l&iaBat. 

Xenoph. Frag. 32 (Diels, Vers., p. 56). 
Tim. 58 C * Cratyl. 409 B. 

Tim, 31 b. T Tim. 60 a. 



as it has a bright and glistening appearance this must 
be taken (in accordance with Tim. 67 e) to mean that it 
so affects the visual current up to and into the eyes 
themselves {n4\pi rto omi&ruiv). This account of the smooth 
was accepted by Aristotle also, who says that ' smooth 
things have the natural property of shining in the dark, 
without, however, actually giving light 1 .' PrantPsays that 
the account of colour given in the Timaeits would appear 
at first to be founded on atomism. Yet, as he points out, 
the dynamic import of the two factors — the <rvyKpt<Tts and 
bi&nptvts — must be borne in mind ; and it has further to be 
remembered that Plato does not really explain the structure 
of the elements atomistically but geometrically. His employ- 
ment, however, of the term avoppoiai (common to him with 
Democritus and Empedocles) indicates on his part a line 
of explanation which really throws his dynamic account 
of colour into the background. He treats certain colours 
as natural to certain things : e. g. red is the colour of blood \ 
So certain colours are naturally connected with certain other 
sensible qualities, e.g. with bitterness*. In the Timatm 
and Republic Plato, unlike Democritus 6 , regards colours 
as actually existing in things, not as having a merely 
subjective existence dependent on <pavra<rla*. The qualita- 
tive change (iAWwo-ci) which is so important in the colour 
theory of Aristotle plays but a small part in that of Plato. 
We find, however 7 , the change of whiteness into another 
colour (iMTaj3ohii ttjs AeuKo'rtjTos els ak\>)v \p6av) given as an 
example of oAAoGutris, one of the kinds of ^srajQoAj} into 
which Ki'tTjiris is divisible for Plato as well as for Aristotle. 

§ 33. Plato 8 finds in the consideration of colour from 
the Protagoreo-Heraclitean standpoint a suitable illustra- 
liomiiam, tion of the absence of objectivity in our merely sensible 
colonr and 

1 437» 31. * Arist. n.pl Xpap., p. 69. 

' Tim. 80 E, * Tim. 83 B. 

* It is another question how far he could really have held any such 
view consistently with the doctrine of sensible perception set forth, afttr 
Protagoras and Heraclitus, in the Theaeiitus : see next paragraph. 

' Cf. Rep. 508 c. 7 Theaetit. 182 D. 

■ Thiattet. 153-7. 
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experience ; and from this standpoint he develops provision- all other 
ally a fierce attack upon the fact, or even the conception, i ^j^ c 
of science or objective knowledge of any kind. In the are (as well 
course of this discussion a good deal of interesting informa- JJ^ued 
tion is given us as to the degree to which the colour 'thinp') 
conception had been analysed by psychologists, and the sui/eJive. 
character of colour, as a ' secondary quality/ impressed upon 
the popular science of the time. The faroppouu of colour 
and the cftoAa of things are (it would appear from this 
discussion) of such a kind that they consist and exist only 
in the interaction between object and subject. The object 
is only the frvaTrrorUrov. White (\wk6v) and whiteness 
(Aci>feor7)s), e. g., are but the product of this interaction, and 
last only while it lasts. * If the doctrine of Heraclitus is 
applied to perception, and especially to vision, it will be 
found that what we call white colour neither exists in our 
eyes nor in any distinct thing existing outside them. 
It has not even place or position. To see what colour 
really is, if we proceed on the principle of Heraclitus that 
"all is becoming," we shall find that white, black, and all 
other colour arises from the eye meeting some appropriate 
motion ; and that what we call a colour is in each case 
neither that which impinges upon, nor that which is 
impinged upon, but something which passes — some relation 
— between them, and is peculiar to each percipient. For 
the several colours can scarcely appear to a dog or to any 
animal as they appear to a human being; nor, indeed, do 
they appear to one man as they do to another ; or even 
to the same man at one time as they do at another. What 
happens in the generation of colour is this. The eye and 
the appropriate object meet together and give birth to 
whiteness on the one side, and, on the other, the sensation 
connatural with it, both of which could not have been 
produced by either eye or object coming into relation with 
aught else ; then, when the sight is flowing from the eye, 
whiteness proceeds from the object which combines with it 
in producing the colour, so that the eye is fulfilled with 
sight and sees, and becomes (not sight but) a seeing eye ; 
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in general 
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and the object which lent its aid to form the colour, is 
fulfilled with whiteness, and becomes (not whiteness but) 
a white thing, whether wood or stone or whatever the 
object may be which happens to be coloured white. And 
the like is true of all sensible objects, hard, warm, and so 
on ; which are similarly to be regarded, not as having any 
absolute existence, but as being all of them, of whatever 
kind, generated by motion in their intercourse with one 
another; for of the agent and patient, as existing in 
separation, no trustworthy conception can be formed. The 
agent has no existence till united with the patient, and the 
patient none until united with the agent ; and, moreover, 
that which by uniting with something becomes an agent, by 
meeting with some other thing is converted into a patient, 
From all these considerations arises the conclusion that 
there is no one self-existent thing, but everything is 
becoming and relative. Being must be altogether cast out 
of our thoughts, though from habit and ignorance we are 
compelled — even in this discussion — to keep the term- 
Great philosophers, however, assure us that we should not 
allow even the term "something," or "belonging to some- 
thing," or " to me," or " this," or " that," or any other terra 
which implies the stationariness of things, to be employed 
in the language of nature and truth ; since all things are 
being created and destroyed, coming into being, and passing 
into new forms ; nor can any name fix or detain them ; he 
who attempts to fix them is easily refuted; and all these 
things are true not only of particulars but of classes and 
aggregates such as are expressed in the general terms made 
use of in language 1 .' 

Aristotle. 

§ 33. Aristotle commences his account of the special 
senses with the sense of sight. According to his custom, 
he examines first the object of seeing. This, stated most 
generally, is the visible {rb oparoV) 2 , or, as he defines it more 

1 Jowett's phraseology has for the most part been adopted. 

' 418" 26 seqq. ol pir olv iara % fyis tout tori* 6pa T 6r. Seeing, by 
a power common to it and the other senses, perceives contraries : there- 
fore it perceives also the invisible (Affww). By this ' invisible,' however, 
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closely, ' that which is seen in the light.' So defined, the 

iect of sight is colour \ This is the most general name 

the immediate and proper object seen in the light. 

our, unlike certain other things * (fire and phosphor- 

:nt substances), cannot be seen in darkness. Hence in 

er to understand colour — the object of vision — we must 

in a true view of the medium of vision — light. Colour ° 

rspreads the surface of all that is visible. Now every 

>ur sets up a motion in tlie diaphanous medium between 

:h coloured thing and the eye which sees it s , when the 

said medium exists actually, not merely in potency. This 

is the essence of colour. By the motion thus set up in the 

actualized, i. e. illuminated, diaphanous medium, vision is 

normally stimulated ; not, as was held by Empedocles, 

Democritus, and Plato, by cntoppoal, or (I5te\a, from the 

objects of vision. 

34. In order to understand light, therefore, we must con- 1 
r the nature of the diaphanous, its medium 4 . This is a £ 
g which is, indeed, visible, but not always or directly; «' 
ing its visibility, when it has it, to colour produced in it l 
without s . Instances of the diaphanous are found in air, "' 
'er, and many solids* ; which are diaphanous or trans- sj 

meant not the absolutely invisible, but only triciSroi (cf. 421 b 3, 
1-2) ; and even rf> aKartivou is only fui\ir opa/uvot (418** 29) ; as 
Iso rd \iay \apirpoi-, which is aoparov in a different way from oxornc. 
Met. I03Z b 34 aoparav Xfyerni km tuoXuc ^7 e^f i^pai/ia Ktii t^ $ai\a>l. 
Not that the object of sight, thus restricted, and colour are ah- 
itely identical. Cf. Phys. 20i b 4, Met. 1065'' 32 Surirtp aim xp&pa 
cot oparSv. Their Xiiynt, as Simplicius says ad loc, are 8<dd>opoi. 
As will appear there are three kinds of ipar6 : (1) colour (seen only 
ght); (2) fire (seen both in light and darkness) ; (3) phosphorescent 

(seen only in the dark), 
jra* XP*'M Q tif^Ttudf Am tov icai' ivipytua ttatpayaHs «ral tout' Ioti» 
£ ij ipboK, 418' 31. 

This is at the basis objectively of light and colour, and subjec- 
Either by fire or by to oko uapa (see note I, p. 58) : oparhv , . . &i 

■plov XpivfAa. 

is we shall see (p. 6o), tie diaphanous in bodies is the vehicle of 
colour regarded as in these bodies ; not, like the free diaphanous, 
medium which propagates the colour movement to the eye. 
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parent, not qua water or air, but because they have inherent 
in them the same natural substance which exists in the 
eternal body of the celestial sphere '. The actualization 
of this diaphanous qua diaphanous is light, just as its mere 
potentiality is darkness. Thus darkness is potentially 
wherever light is actually, and conversely. Light is thua 
too, a colour, belonging incidentally to the diaphanous 
medium when the latter is actualized by the agency either of 
fire, or of a substance of the same nature as the celestial fire 
which has in it a principle or element of identity with the 
terrestrial. As colour can stimulate only the actually trans- 
parent or diaphanous, it is only in the actuality of this, i.e. 
in the light, that it can be seen. Fire, however, and certain 
other things mentioned below, can be seen in darkness. Such, 
then, is the diaphanous : and accordingly light is not fire, 
nor a body, nor an emanation from body 2 , but the presence 
of fire or some such thing in the diaphanous 3 . Colour 
is a phenomenon in light, as light is a phenomenon 
in the diaphanous. Darkness, on the other hand, is the 
privation (irWpijirir) of tight — the absence from the dia- 
phanous of that state which when present in it is light. 
Light is a presence, and therefore those are wrong 
who like Empedocles suppose it to move locally, and 
come by a process unperceived by us through successive 
places from the sun to the earth. Reason and observation 
are both opposed to this view. If, indeed, the interval said 
to be thus traversed were a short one, light, if it moved, 
might traverse it without our perceiving the lapse of time 
it took; but not so when the intervening distance is so 

1 5ri iarx Tit <pvoit iwidpxovva q aw-ij iv toutoiv d/n£oT*jwi* kqI it r«! 
aiSiif tu am a-ii/ian. This aaua belongs to the region extending from 
the ai)p to the moon and thence upwards to the empyrean in ever 
increasing brightness and purity. Cf. Meteor, i. 3. 340 11 6 to ph yap Sm 
pixpi triXiinis (the ' upper region ' viewed downwards as far as the moon) 
(Tipov ileal naipa (pauiv mp6w Te xa'i aipat (Idelcr, i. p. 344), de Cat!. 

286* 1 1, and the notes of Trendelenburg and Wallace on at An. ad loc. 

* offrt irup oCff oXcat uitjut 0116' uiroppo^ o-tafioTot ovStvos, directed against 

Plato, Tim. 67 d. 
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:at as that of East from West '. Hence vision is perfect 

t any instant and involves no temporal process 2 . 

§ 35- Light has been denned as the colour of the dia- Thtdia- 

lanoiis, incidentally 3 belonging to it, and depending on bodies dc- 

I presence in it of something of the nature of fire. The ! crtni ?*i el): 

;sence of this in the diaphanous is light ; the privation of explains 

:, darkness. This diaphanous is something not peculiar to f 1 ^ p^_ 
r or water or any of the bodies called diaphanous or ' trans- thagorean 
irent,' but is a kind of universally diffused natural power* f^Jiew oi 
rt capable of existence apart from body B but subsisting in colour as - 

. . . .,,-,., , ,- - superhcies. 

:he things mentioned, and in all other bodies, in varying Arisiotle** 

degrees. As the bodies in which it subsists have an external l *° dc jV" 
limit or superficies, so has this also its external bounding sur- colour. 
ace. Light subsists in the diaphanous generally, when the 
atter is actualized, and is as it were, indirectly, its colour 8 ; 
nd so too the exterior boundary of the actualized diapha- 
his in determinate bodies is their colour, as observation 
lows. It is the diaphanous in bodies, then, that causes them 
a have this quality of colour. In all bodies colour either is 
e limiting surface, or is at this surface. The Pythagoreans 7 
lose the former alternative, and defined the surface of a body 
— its external manifestation 8 — as its colour (xpotd). But they 
were wrong. The colour, though at the superficial boundary 
' a body, is not identical ivitk the boundary of the body 
i such, but rather with the exterior limit or boundary 
For this polemic against Erapedocles (in which, says R. Bacon, 
only contends that light is not a body, not that it does not travel) 
further 446' 26. Galen, de Plac. Hipp, et Plat. § 638, agrees with 
It. here, Ap6&rara tat irpir 'ApurroiRout (ipi/rat nlpi re rijs 7rapa;(pijfm 
if o'-riiit aXXeunifityar, it nwivvtittr u^janji iti-ut. 

Etk. Nic. 1174* 14, b 12. 

For what follows see Arist. 439 s 18 seqq. 

tatrii t« ipiais *a\ Simpis. One thinks of the ' luminiferous ether.' 
Xi*pi<rr>i >iiv oii fori. 
* T& $>£it «W( >;paipnToi; iiafjianovt kutA <ri'p.3fj3i]itdc 439" 1 8 : cf. 4l8 b II. 

T Cf. 131* 3» loTOl yap KaTQ TOOTD J.aA£t lt(ip*VO* TO BlW O*0* (JTll O 

t*ot m<Pattiac Biov 8 irpaerov ii'^puorai xrl. The colour is there- 
■ the property, or essential mark, of the surface of a body. But as 
ry surface has colour and every determinate body has surface, every 
3 body has colour. Void space has no colour, Phys. 214" 9, 
iwi<pania. ' tr ru rou ouparac m'pari. 
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of the diaphanous, which permeates the whole body from 
surface to centre, and which, at the surface, takes the aspect 
of colour. Even the indeterminate diaphanous of air and 
water has colour, viz. the lustre (aiyrj) or brightness which 
they exhibit. In them indeed, owing to their indeterminate- 
ness ', the colour varies according to the variation in the 
beholder's standpoint or distance. Thus we explain the 
ever changing hues of sea or sky. But determinately bounded 
body has a fixed colour and the impression of colour 
(i) /pairracrLa rijr xp° a ?) which it conveys is fixed, viewed 
from whatever standpoint ; unless, indeed, something in the 
environment of the object, i. e. in the air or water through 
which it is seen, causes it to change its apparent colour. 
In both cases, in bodies with determinatety bounded surfaces, 
and in the others, such as sea and sky, whose surfaces are 
not so bounded, the vehicle of colour is the same 2 , viz. the 
diaphanous. Accordingly, we may define colour as tht 
surface limit of the diaphanous in determinately bounded 
body 3 . This second definition of colour is quite consistent 
with that already quoted (p. 57), as that which stimulates the 
actualized diaphanous between the object and the eye. The 
latter, however, defines colour in relation to vision and to 
the medium of vision ; the former defines it conceived as it 
exists in objects prior to vision. The diaphanous is for 
the one definition regarded as the medium whereby colour- 
stimulation is conveyed to the eye ; for the other, it is the 
vehicle which in bodies at once constitutes and contains 
Colour, 

§ 36. Colour is z. genus of which the different colours are 

1 PrantI, Flfpi Xpap. p. 96, refers the words w aapimip ry tiitafiavti 
(439* 26) 10 the qualitative indeterminateness of air or water. The 
reference is rather to the indeterminateness of their boundaries. The 
boundary of water is not fixed, but liable to constant fluctuation : that 
of air is still more indefinite. The relation of xpoid and (irnpoma is 
one of the cardinal facts in the colour-theory of Aristotle. Hence, 
though it is true that the SufjiMic, to he a faithful medium for all 
colours, must itself have none (unless the aXXdrpio» \pai/ia called <pdti, 
this is not to the point here. 

* to aij-o Kami ttarBdit ifKTUaw rijr xpoas. 

s XP^f" ^" "7 to roO Im^awtE it aiip.au apiapiv<f JTe'pat. 
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species '. It is a quality, and hence has no existence apart 
from a substratum of which it may be called an affection 
(isaffos). As a rule, Aristotle would apply the general term 
iroionjr to the permanent colour, while to the transitory (as 
redness in blushing) he would give the name udOos or 
TaSijriKi) jrowrijr 2 . Yet he can speak of all sensible qualities, 
including colour, as to. -naB-qp-ara rix ala-6rjT& in reference 
to their substrates 3 . There are seven distinct species of 
colour 4 , viz. white, black, golden-yellow {£av&6v), 
(fyotviKovv), violet (akavpyov), leek-green (-npfowov), deep-blue 
(tvavovv). If grey {(paiov) be regarded as a species of black 
and golden-yellow as a species of white, the species are 
reduced to six. If, on the other hand, grey and golden- 
yellow be counted separately, the species are increased to 
eight. The limitation of colour to a certain number of 
species (*B>i) arises from a cause affecting all sensibles 
(aio-pVrrd). Every altrS^rov is a genus with species lying 
between extremes which are contraries s . Outside these con- 
trary extremes there are no colours. Inside them the species 
are limited by them as boundaries. Nor can we by dividing 
and subdividing the scale between these fixed extremes get 
an infinite number of colours. Their proper division is 
specific, since an outOtjtov is a discrete, not a continuous quan- 
tity, what continuity it has being merely that of its substrate. 
A line or other continuous piytdos is properly divisible into 
an infinite number of unequal parts : a genus, being discrete 
quantity, is divisible only into species which are finite in 
number. But if we try, by improper division (i.e. by the 
division of the substrate in which the alaS^-rov inheres), 

1 ioo» 36, 227 b 6. 

* Cf. S b 25-10* 24: jtoiotpji is fourfold (1) ?fiir or BuMemr (the former 
being the more, the latter the less permanent state), (2) oaa icara 
iivafitr (naff h nwTMcour ij vyuun&N Tiiyojttii), (3) vaOifrinni Troiiirijrtt kq'i 
). (4) vj^nd T« Kni ij mp\ tKotrrov pop<t>i,. 
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to get an infinity of such a2<r0rjr<{, we fail, for the following 
reason. One does not by halving a white object get a 
half-white : each half is as white as the whole. If, however, 
we go on subdividing, we do reach a point where the colour 
is no longer perceptible actually ; a point at which it is only 
potentially perceptible. This, however, does not alter the 
colour. For if the potentially perceptible magnitudes thus 
produced by subdivision be re-aggregated, they again form 
actual white. We have reached no new colour. Therefore 
by no process of subdivision of this kind can we increase 
the number of colours. It is not by the division of their 
substrates, but by the discrimination due to the eye, that 
the parts of colour are distinguished. Democritus and 
Plato (to whom Aristotle seems here to refer) were, therefore, 
wrong in teaching that the kinds of colour are infinitely 
variable. They are a limited number of species — limited 
by the bounding extremes between which they fall ; their 
quality is not changed by their being reduced to mere 
potentiality by subdivision of their substratum 1 . There 
can be no species outside the limits of the black and 
white; and within these limits the species that the eye 
distinguishes are limited : nor can any one species be 
divided into subspecies by mere division of the sub- 
stratum in which it inheres 8 . If one of the contraries, 
white or black, is actual in the substrate, the other cannot 
be present at the same time, but may be so at a different 
time ; i. e. one of the two is potentially present when the 
other is actually so. The possibility of change (ncrafiokri) 
in a substance from one contrary quality to another is 
axiomatic for Aristotle. This change in the case of colour 

1 As Prantl (U*p\ Xpa»p., p. 113) puts it : 'Die Mischung nun ist bei 
Aristoteles Ursache einer endlichen Zahl von Farben, und zwar einer 
endlichen darum, weil das zwischen den Gegensatzen Eingeschlossene 
nicht an sich ein continuirliches ist, und nicht bloss potenziell sondern 
auch actuell Gefiihlsobject sein muss.' 

* But kIvt)(tls is infinitely divisible, and the process of /acto^oX^ from 
black to white or from white to black would seem infinite in gradations 
according to the amounts of ingredients used ; which is what Plato 
and Democritus had in mind. 
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is iXXolwrris K The transition from mere potentiality of 
blackness (i. e. from white) to actuality of blackness is 
effected through successive degrees which run through the 
species of colour. The substrate wherein these degrees 
of colour and their extremes inhere is one s . Properly 
speaking this substrate is what is changed {oAAoiourai) in 
respect of its colour. In this the colours alternate, i. e. give 
place one to another. Thus the psychology of colour takes 
us into the domain of physics. As there can be no colour 
without body, so there can be no body without colour. 

§ 37. Colour is not for Aristotle, as for Democritus, 
something purely subjective s . If it depends upon the eye, 
it depends also upon the object. Actual colour consists in 
the concurrent realization of the potentialities of these two. 
Aristotle finds no word corresponding to opa.au (actual 
seeing) which would express ' coloration ' or the ' actualiza- 
tion of colour.' The aur0i)™«w, or potentiality of perceiving, 
realizes itself in aXa&Tja-ts : the alaOj/Top, or potentiality of 
being perceived, realizes itself in ttolijjtis a!o-0i}<mos, for which 

; regards colour there is no one word *. The coloured 
g, as object in nature, prior to its being seen, is qua 

isible, only a potentiality of coloration : in the act of vision 
it is the ivipyfia of this. But as potentiality it exists and 
has its place in nature apart from any visual act Colour, 
as apprehended by the seeing eye, stands to the object 
while yet unseen as &/reA«Y«a (or ivipyeia) to bivafiis. The 

treeption of colour is the realization of the faculty: the 

>Mju.a as perceived is the realization of the bvnifui aparov. 

ut XP^/* a ' n tne object, even when not yet perceived, 

xists 8w<£fi«. What effects the transition from potentiality 

There are four kinds ot turajSoXiJ : (1) nufij, <j>8ian (nti-a ™ jimr6v), 

) ipopd (Kara Tojrot), (3) dXboiuiou (xata ri xoiAy), (4) yivrote, •fiBopd : 

>3i9 b 3iseqa,. 

317* 32-5 fill) ilia Tar tvavriuv . . , Ka\ ov X-»P"rr'l f»" T ^1- 
436* 17 ol npirfpot <ftoioAoyoi rouro oi xaXur tktyoii ovffiy otnptvm 
A*v*up ovrt pi\ay urau ovtv rijt Sifrtve . . . ttj pi" yap thtyov ipBas, 

That is, Aristotle misses a word corresponding to Spaau as 
esponds to amva-tt ; cf. dt An. iii. 42S b 31 seqq. 
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to actuality (both between opar6v and xp&p-a, as seen, and 
between to opariKw and Spans) is the tdvqa-K through the 
diaphanous medium starting from the tyaTov and affecting 
Til opariKoi; or f/ oyjrts. It is light that at once transforms 
the potential colour to actuality, and the potentially seeing 
to an actually seeing eye *. 

$ 38. Certain objects of vision % different from colour, 
and not seen in the light, have been already (§ 33 supra] 
mentioned 3 , These are perceived only in darkness ; they 



m harmless. , , 

Reason of are not grouped under 



class -name, but consist of 



. El ~ such things as the sepia of the cuttle-fish, fungus, piece* 
of the in- of hom, heads, scales, and eyes of fishes, and so on. In 
'lizktiHrt none °f these, when seen in the dark, is a colour, properly 
as object so-called, visible. All these things possess in common 
the quality of smoothness (Atufnjy) and have the natural 
property, therefore, of shining in the dark, yet without 
giving light. Among such phenomena Aristotle (knowing 
nothing of the properties of the optic nerve or retina) 
includes the flash seen within the eye when moved rapidly, 
or struck, when it is closed or in darkness. This flash is, 
he says, due to the ' smoothness ' of the pupil and its con- 
sequent power of shining in the dark. A quick movement, 
he thinks, makes the eye to duplicate itself, so to speak, and 
thus to become both observed and observer, when the latter, 
the percipient, sees the shining of the former, the object per- 
ceived 4 . Fire, also, is an object of vision and visible even in 
darkness". The fiery element which ordinarily stimulates 
the potential diaphanous to actuality (i.e. produces day- 
light), described shortly by Aristotle as of the same nature 
with the celestial bodies, is not identical with our ordinary 
fire 8 . It is probably (see p. 58, n. 1) identical with the 



430* 17 rponov ycip rtva icoi r< 
trtpytia xp<bpaTa: where vois is,intt 
illustrated by <pai. 
" Known to us as phosphorescent. They are ' fiery ' in their 

tv Tiji okot€i jroni ala8t]aiv, o'ov to nvptuBi] <f>utvofiii'a rail XiJ^ttoitc 

' 4i9*2,437 b 6. ' 437*31- 

' 419* 23-5- 

* to Sua aujia tripov nvpus rt koi aipos 340 b 6. 
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aitirip, the (afterwards so-called) ■nip.irTov m-oi^tov, or ■ntp.-nni 
mala. This fiery element, in its effect upon the diaphanous 
medium, is the originative cause of colour. 
§ 39. As regards the four ordinary elements : 
(a) Fire- 
finest form) white 1 . elements. 

(6) Air — the hot and moist — is also white, a quality 
which it probably owes to its affinity with fire 2 . 

\c) Water — the moist and cold — is black, since it is 
without the fiery element which actualizes the potential 
iaphanous. From its smoothness, however, it has the 
xiwer of 'shining,' and also of reflecting and refracting 
;ht-rays (both of which processes come for Aristotle 
ider the head of avaicKa.(Tis). 
(d) Earth — -the cold and dry — has neither the At tor jjs of 
»ater, nor the heat of fire and air. It is, therefore, the utter 
native of white colour 3 . Throughout these elements in 
eir relations to colour the opposition of e£i? and trriprjiTK 
avails, as it does in the colour scale itself. In the latter 
; positive, or ?£«, is the white ; the trrtprja-is, the black, 
n the elements relatively to colour the efis is rb irvp, or, 
trictly, t<J olov rt> &vw irS^a ; the privation, or orepijirif, is 
In thus holding that black is the colour of water and 
lite of fire Aristotle is quite orthodox : the same view 
> held by Anaxagoras and Empedocles. 
§ 40. Reflexion (dj-aicAao-is) is an important mode of the Reflej.ii 
iduction of colours, requiring separate treatment. The",/™ 
supposition of reflexion is the straightness of the light-ray. proceeds in 
istotle predicates straightness of the ray proceeding to or line : so all 

must, however, for Aristotle (I34 b 28) as also for Plato dis- 
guisb, under 'fire' three things: uvtyaf [glow] ndi <p\i>£ {flame) 
fat (light). This last is ru XtirroptpiaraTov toO wopis. 'Aqp 81a- 
tofUvos \*VKQTj]Ta tt<j[*7, 7^6* 6. But piXiara . . . ni'p 1/ <tXo£, ovtjj ft 
xmrrAt mxinpaos, 331 11 25. The colour called impn&Tis is opposed to 
te : Xn»ur uXX' ou tmpaSi)t, ' white, not fire -coloured,' is said of 
*, 341" 36- 
ar/p jrpos raXAa irvp, 466' 1\. 

In the un-Aristotelean tract iicpl xpaipiiTav fire is spoken of as light 
dw, while all the other elements are named white. 
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from the eye 1 , and assumes it of all other rays 2 . AS! 
phenomena of illumination, by fire or light, are explained 
by the reflexion of light — a matter of which the ancients 
were very ignorant 3 . Reflexion is always and everywhere 
taking place. If it were not so wc should not, as at 
present, have universal illumination : we should have only 
a bright spot where the sun's rays fell unimpeded, while, 
in the rest of the space before us, there would be total 
darkness*. The smooth is the cause of reflexion (as it 
is also an essential cause or condition of whiteness), which 
therefore regularly occurs in ■water and in air (if the latter 
has any consistency) s . If the water of the sea be struck, 
e. g. with an oar, at night, it appears to shine and sparkle, 
We cannot see this in the daytime, when the stronger light of 
the sun effaces it. This is a phenomenon of reflexion. The 
visual ray is reflected from the water upon some (smooth, 
and hence) bright surface fi which returns it to the eye. 

In such a smooth element a continuous mirror can be 
formed whose elementary parts (particles of air, or water 
drops) are so small that only colour, or the gleam of light, 
but not the form of things, can be reflected in them. Thus 
the visual ray is reflected from the cloud to the sun. So 
the rainbow is seen 7 . That in all this Aristotle by o^ir 

' He was compelled, in spite of his own theory of vision, to employ 
the term 5-jris (which he found in vogue for visual-ray) in such a manner 
as to seem to commit himself to the view that the eye sees by rays 
issuing from a native fire within it. For his optical mathematics, 
373* 5 - '8| this does not matter: he corrects what he thinks wrong 
in it, when he deals with the subject of vision and with Syfnt in its 
psychological sense. 

a Plant], p. Il8, 656 b 29 7 8' ityis lis ra ifaipoa-Sa'' opq yap for' 

3 370" 16, 438* 9. 

* 4I9 b 29 to ijiios dt! apat\arai, oufif yap av lyiyvtro iravrji $& Cj aXU 
criroTos <|ui rnu ^Xtet/wWHl. 

B 3731 2g i t o+if aranXarat Siairfp *al 0$* Z&aroc ouru nai anb dipot Ml 
narrow ran e\dwmn T!)» tnttpajitiati Ktiaul 372 b 15 ylrtrai fj avaicKaaa njr 
Hyjrtas (rw(OTB|«Vou tou at pas, 

* 370* l? tpmverai yap to v&ap ariKfifiti TVjrrnptvov ihanXaiieviii «' 
auToC T?jc (tyean npi'is n ™ \npwpav. 

1 373* 18 seqq. to vi<j>ot aip' ot anaiAaTm J) S^rit jrpos roc ij\tov' Sfi &' 
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cans the ray of light per se, not as something belonging 
ier to the object or to the eye exclusively, appears 
:q he tells us that it makes no difference whether 
is the object seen, or the visual agency that changes 3 . 
very case of reflexion is conceived as a weakening, and 
that extent a negation, of the action of the light-ray; 
i hence it is reflexion that produces the black, which 
;n, mingled with the light, produces colours 2 . 
To this weakening of the ray is ascribed the curious The [ihe- 
lenomenon of the Doppelgiinger 3 , as when a person sees ^° the'™ 
own image reflected from the air in his vicinity. By this, Dapftl- 
, is explained the halo that forms around lamp-burners^',. ' ' r ' 
ight, the darkened appearance of clouds when seen ™"" lon ' 
fleeted in pools of water, &c. The mixture of the light source of 
ith the darkness of the mirroring surface, as well as the ^|j n 'j, a! 
eakening of the ray by or in reflexion, is a cause of from 
le various gradations of colour. Colour effects in the /,„£j "£?_' 
tmosphere, and especially halos and rainbows, are explained "in bow 
j Aristotle in accordance with these observations 4 . In r cd, gran, 
i three grades of weakening of the rays of light (or of ""*'■ 
;ir mixture with the darker element of the mirror) con- 
st the three colours of the rainbow, crimson ((potvtKovv), 
eek-green (npdo-uw), and violet (hkovpyov). The iris that 
brms round lamps is to be explained on similar principles ; 
so the rainbow colours seen in a cloud of spray thrown 
t, e.g. by an oar 6 . It would not be relevant here to 
ollow Aristotle into all the bearings in which he discusses 
s subject ; but he pursues it in its connexion with various 
nds of matter organic and inorganic r the various classes 

trvvtX'l fa inmrpa, SWa Bui ^(K/)uTijra utX. : 372' 33 seqq. ruv 
(Voir fuv Kiii la (7jijf«r(t ififyalvnai, it iriots it ra jtyia>/iar<i 

»i 373 b i5seqq- 

374 b 22 Bta0€(Mi 5' oMil to apiiptvov pera&&\ttv i, r'qv Sijrtr, 
mripas yap carat rairdf : and 377 b II 8ui<fiipti yap oiBir Bia roioijrc« 
I !) lino rotOVrtt* avaKKupcvtfii, 

373 h ' y^"ai Bs (1) avaxXatrls) aVo piv aipos oTav rixfi a-vtiiaraprvos 
bi rlfii ti)r ttyfaic aodivtuat noWaur «ni nifu cmcnweoit jrotti nW- 

tiv. * 373 b 4 seqq. 

342' 34 seqq., 377 a 34 =eqq. ' 374* *9 seqq. 
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of plants and animals, their colours at succeeding stages of 
existence or development : the colour of hair, feathers, saps 
of plants, &c.' 
Particular \ 41. Such is Aristotle's account of colour in general, 
w'tite is the an( ^ °^ tne diaphanous as its vehicle in determinate bodies. 
actualUa- He also gives an account of particular colours, and sets 
diaphanous forth and compares the possible, or conceivable, modes of 
mt . he , their generation in nature. It has been already stated 3 
a deter- that the presence of a certain fire-like element, identical 
body wWik* ' n principle w ith the celestial body, is the cause of light 
U the in the diaphanous, e. g. in the atmosphere, by day. The 
this. Whi:e total or partial absence of this is darkness, as in the 
and black sanl e diaphanous by night. Now in determinate bodies, 
body are in all of which the diaphanous inheres or resides in varying 
amfrfanf-' degrees 8 , ar| d whose colour (as already explained) is the 
Bui are limit of this diaphanous coinciding with their geometrical 
diaphanous surface, we may assume something corresponding to the 
generally, presence and absence of the fiery element, with consequent 
variations in the aspect of the bodies. Its total absence 
means darkness in the atmosphere, blackness in a deter- 
minate body. In the atmosphere its full presence is 
daylight, in a determinate body, it means whiteness. Thus 
in determinate bodies blackness is privation of whiteness. 
Again, what its geometrical superficies is to the solid body, 
its colour is to the whole diaphanous element inherent in 
and conterminous with such body *. The degree in which 
this diaphanous is actualized in a determinate body con- 
stitutes in this body such colour as it possesses ". 

1 In what precedes Prantl's exhaustive account of Aristotle's Far- 
bcnlehrc has been used. Those who wish to see set forth in detail 
all that Aristotle has said on the subject of colour may read Prantl's 
Prolegomena to the Utp\ xpupnTuv. 

* For what follows cf. Arist. 439 tl 18 seqq. 

1 inrdpx." "< fiaXX!)!- Kai QtTM> iv irucri. 

* So Alex. Aphr. 'Ajrop. k, Auo-. i. 2, p. 5 (Bruns). 

B Aristotle (like Plato) speaks of white as XP^" ^taupvndai rij« 
n^io)t, black as xp- ovyKpiTtK&i' rys 3if><on: Met. ios7 b 8 . . . olov ri ti 
Xewtuv icai (lAiit tvamla, fori 3* t& fih lliaKpiTutBV J(P<V a j ™ &< Tvy*p<Ti<b' 

XpSfia. Ct also Top. 119* 30. 
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$ 42. Thus black and white are contraries within the 
I genus or sensory province of colour. All sensory 
idalitics involve contraries in this way 1 . From these 
1 contraries the other colours are to be explained 
: transition from white to black is possible through 
ntinuous degrees of privation : that from white to black 
ikewise possible by an ascending scale in the positive 
:ction. The various colours are species which fall 
ween the two contraries, and are generated of certain 
llbinations of these a , It is an axiom with Aristotle that 
hing acts on or is acted upon by any casual thing, 
■ is anything generated by any other thing casually 
J tvxov v-fii tov tvhovtos). White is generated from what 
i not white, yet not from every not-white, but only from 
either black, or the intermediate colours. Everything 
that is generated, and everything that is destroyed, passes 
from its contrary or to its contrary, or to the intervening 
states. These intervening states again are generated from 
the contraries, as colours from the white and the black. 
In the province of colour, if we are to pass from white to 
black, we must come first to crimson (tjtoivuiovv ) and grey 
(4>o«iV). The successive stages, too, in either direction mark 
grades of contrariety. The intervening parts of the scale 
•serve for relative extremes, hence change can start from 
any intermediate stage. An intermediate can serve as 
' Cf. Boniu, Met. Arist., pp. 430-4 ; Arist. lie Sens. 443 b 17. 

* Cf. De Sens. iii. (Aristotle's official Farbenlthre), also Phys. i. 5. 
i88*3-i88 b 2i ; Met. 1057*23 ; Fraud, Arist . n*pl Xpttfi., p. iogseqq. 

* The placing of black and white in the colour scale, and assuming 
lhat the colours of the spectrum lie between these as extremes, with 
the implicit confusion between luminosity and colour, strikes one 
immediately on reading this. We need not criticize it here, however, 
but we may observe that Goethe held fast to Aristotle' 
further criticism (or aspect of the same critici 
sometimes (not always : cf. 374 b 13 to fiAav olat ob&$boU ion*) 
treats black like white as a positive. It is not, however, necessary 
for him to assume this. His theories of mixture can be understood 
well enough on the assumption of the negativity of the black: the 

dition of a black ingredient need be regarded as no more than the 
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a contrary to either extreme. Thus grey is white as 
compared with black, black as compared with white 1 . 

The origin of the intermediate colours may be sought 
for along three different lines. 
(a)/uxta- (a) The Atomic theory of colour, or the theory of atomic 
whiteTand juxtaposition (fj nsap iXKr\Ka 04<ri$). It is conceivable, e. g. 
blacks that two particles, one of white and one of black, so small 
small. y as to be separately invisible, should when placed side by 
side become visible in combination, as a composite whole ; 
and that it is by juxtaposition (on the same plane relatively 
to the eye) that the existing varieties of intermediate 
colours are really produced in nature. For if a white and 
a black are so juxtaposed, and are visible, some colour 
must result ; and as this colour cannot be either white 
or black, it must form some third species of colour. The 
colours thus produced may vary in ways as numerous 
as the possible proportions of whites and blacks in such 
combinations. For instance, three particles of white might 
be juxtaposed with two, or four, of black ; and so on. 
Or the combinations might be formed not in numerically 
expressible ratios of this sort, but according to some scale 
of excess or defect by which the component amounts 
would stand in no calculable ratio to one another, i.e. in 
none which could be represented in integral numbers, but 
could only be expressed by a surd. In fact, it is conceiv- 
able that the composition of colours may be to some 
extent analogous to that of tones in chords 2 . The particular 
colours formed of components brought together in ratios 
capable of expression by integral numbers, like tones 

1 224 b 30 €K dc rod fura^if /icrajSaXXct* xp5 rai 7^P avr<£> ®? ivavr'uo ovn 
TTpos £KaT€pov, and 229 b 14 o>f ivavrlcd yap XPl Tai T< ? ft*ra£v 17 Kivqais . . . 
to yap fieaov wp6s tKorcpov \4yerai 7ra>$ r&v oKpcov. The middle grades 
properly have, owing to their relativity, no contraries : cf. io b 16 to 
yap irvppjp tj <&xpq> $ rals roiavrais xpotat? ovbcv ivavrlov iroiois o&rt. One 
may ask : if jct'vqcrtr be infinitely divisible (see 240 b 8 seqq.), and the 
process from one contrary in colour to the other be as above described, 
a Klvrjats, why there is not an infinite number of colours. For Aristotle's 
answer, cf. 445 b 3-446* 20. But he only denied an infinity of colour 
species. 

2 For 440* 3 cf. von Jan, Mus. Scr. Gr. } pp. 47 n. and 132. 
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similarly combined in chords, may be those colours which 
are generally felt as pleasing to the eye, such as purple 
and crimson; and if such are comparatively few amid the 
whole multitude of existing colours, this may be so for just 
the same reason for which harmonious sounds also are few 
among the possible combinations of sounds. Non-pleasing 
colours may be those not founded on numerical ratios. 
Or, if one supposes that all composition of colours has 
a numerical basis, only that while some colours are arranged 
in a certain order, others are in no certain order, it is con- 
ceivable that the compounds themselves, whenever they are 
not 'pure' (pjj xaOapai), owe this to the fact that the numbers 
on which they rest are not 'pure' 1 . This, then, is one con- 
ceivable mode of the production of the intermediate colours. 

1 44o" 3-5 7 * a ' 1r ° rrar Tl « XP 6ac '" "fuOpa'tt . . . 8<a to w h dptB^ols 
f'rai Toiairat yiyvtoBai. If tix<ilt<i; here goes with yiyvttrBat, to avoid 
contradiction, it uptdpoir at the close of the sentence must mean some- 
thing different from what it means in the first part. Biehl suggests 
inserting toU alrois before it in its second occurrence ; C. Bitterauf, 
Dissertatt'o Inaitguralis (Monachii 1900). p. 21, thought of reading 
euXoyi'o-Toit after it. This of course is the direction in which one 
would look for the general sense. The second hypothesis is one such 
as a Pythagorean, who held that all things are, or are modelled on, 
numbers, would adopt. Even for him, however, there should, according 
to Aristotle, be a distinction between numbers which are expressible 
in integral units and those not expressible otherwise than as surds. 
Arithmetic was based on geometry; the original unit was a line of 
3 certain length, e. g. a foot long : or else a power of this, e. g. a square 
loot, or a cubic foot. The idea of an abstract unit, the foundation 
of the science of monadic number, or arithmetic proper, came later. 
Both views of number presented themselves to the popular mind, even 
as late as Aristotle. Thus all composition of blacks and whites might 
be based on dpi(Jp.oi, but in two ways. The dptfljioi might be such as 
are expressed in monadic units ; as if we were to have e.g. three times 
as many blacks as whites in the mixture ; or the dpiflpcH might be 
incapable of representation monadicaily, as if e. g. blacks were to be 
represented by the square root of 2 and whites by the square root of 3. 
In this latter case, V '2 and V3 being unattainable, we could not reach 
the monadic ratio of the blacks to the whites. Such may be the 
difference between iv ripidjtois in the two places here. We may, to 
make the text more lucid, adopt either of the above suggested readings, 
or before roiairas insett roiovrow, taking it, in reference to dpi(3p.oi, to 
mean numbers and ratios expressible in monadic units, and assuming 
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(b) We have called the first mode that of juxtaposition 
of the separately invisible blacks and whites ; the second 
mode may be called that of the superposition (^ liritro- 
A<wir) of black and white. Painters sometimes lay one 
surface of colour over another for the purpose of producing 
a particular colour effect. For instance, when they wish to 
represent an object as submerged in water, or as seen 
through a hazy atmosphere, they paint a duller colour 
over the brighter, in order to obtain the required effect. 
Thus too, in nature, the sun, which per se is white, shows 
crimson when shining through a misty or smoky atmo- 
sphere. By such superposition, then, nature's colours may 
have been produced. If this be so, their varieties can 
be explained in the same way as in the case of atomic 
juxtaposition, according, that is, to the various ratios, or 
irrationality, of the proportions in which the surface 
colours are combined with those beneath. This second 
it to have been lost before roiairas as it might easily have been. See 
Plato, Theaetet. 147 D-E (L. Campbell) ; also Arist. Met. xii. 6. 1080 11 
16-20 (Bonifct). But what does rtTayfuW , . . ardnrovs mean ? Alex- 
ander (p. 54, Wendland) says that the ottikto. xP° ai arise (according to 
the reasoning here) not by incommensurabhness in the excess of blacks 
above whites or vice versa (nv* <V tjj rije tjrfpojfijr <io-vpfMrpfa), but by 
disorder (cf. Prodi, xix. 38 ; von Jan, op. cit., p. 47n.) in the way in which 
they are juxtaposed («V ry rijr irapaBitrtas arof Jo). We may juxtapose 
10 blacks beside 5 whites in many ways; and though the ratio of 10 : 5 
held good for all, yet the colours would be different according to the 
modeofn-npcioWit. 'By mt 'aBnpai Aristotle (says Alexander) must mean 
juxtapositions of [i.e. colours based on juxtapositions of] unlike parts. 
The juxtaposition would be xadapd, if e. g. beside every two whites one 
black were to come throughout ; it would be w *a$npn if we had one 
black sometimes with two, sometimes with three, whites, and some- 
times with one white.' This imports a different idea, by which from 
a partly Pythagorean we pass to a merely atomistic explanation of the 
For Democritus, sensible qualities all rest on 
rd£ir, n-j(<jjia, Blais. The ratio of the total 
> whites may remain, but the order in which 
o juxtaposition may nevertheless vary, with 
11 the aesthetic character — the 'purity' — of the 
Xp°". Thus, even when the xpotu were iv aptBfwis (l\nyia-rois they 
might still be ' impure,' if they were anwroi. This sense can be 
obtained without changing the text, if we are content to take romvrnf 
( = TtTaypi»as) with tana, and render yiyi-faSm assimply='are produced. 
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eory is preferable to the first, says Aristotle, for it does 
>t require us to assume the invisible magnitudes and 
iperceptible intervals of time which the first requires, 
order that the successive and diverse stimulations coming 
the eye from the blacks and whites severally should 
ich us without our recognizing their diversity or 
cession, and should, from their presenting themselves, 
seeming to present themselves, simultaneously, create 
)ur minds the impression of their being one single colour 
y. In the second case we have not to do with invisibly 
iall units: we have a surface of actually visible colour, 
h another below showing through it ; and the narqireis 
both are from the first combined in their effect on 
the medium. The surface colour would not, of course, 
affect the medium, and so stimulate the sense of sight, 
in the same way when acting per se as it would when 
idified by the other colour underlying it 1 . Hence, with 
white surface, for example, showing through a black, 
colour seen will be different from either white or black, 
§ 43. (c) Neither of these two theories is, however, in (i) Ari 
Aristotle's opinion satisfactory. Both assume a mere j^nt^,,™. 
combination of the Hivr/a-CLS of blacks and whites, not the matter 
a upotris of the ittoKtliitvov, or matter, of which the black j,^ an $ 
and white are qualities. He states a third which he white are 
himself adopts. This is the theory of the complete blending'- blended, 
of the coloured bodies with consequent blending of their 
qualities. For bodies are not mixed in nature as some 3 are 
think, by a juxtaposition of their least parts, whose Me ™™ - 
ifinitesimal size renders them separately imperceptible to 
1 observer; but in such a way that they undergo, both in 
itter and form, a process of complete and absolute mutual 
lerpenetration. When the things said to be mixed are still 
served in small quantities having their former qualities, 



* 440* 34 in iisntaKijS XP'-'I"' nVinjroii by ml 
V oi/x Ofmiaf Jioiijo-Jt rr/v niinjam. 

' 44t> b 3 n wdfTp irdvrui /iri^it. Cf. b II Toj iraVTj} fM/MijjAu. 

* The difficulty of referring this, as Alexander (p. 56,Wendland)does, 
o the atomists, is that according to them the atoms have no colour. 
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we ought not to call such a process mixture. It may be a 
composition (aveffevis), but neither a mixing (pctfif) nor 
a blending (uptowns). When things are mixed, then all the 
parts in the new whole are homogeneous 1 . In a true mixture, 
as of colours, the contraries tend to efface one another's 
identity 2 . If the former (i. e. trwSta-is) were nature's mode 
of mixing, it is always conceivable that an eye of Lyncean 
keenness 3 , if properly placed, would still detect the elements 
in the mixture, whose constituents would be really blended 
in no other way than horses and men are blended when 
a crowd of both come together : for this crowd might, to 
a person at a distance, seem but one mass, if too far off 
for the individuals composing it to be discerned 4 . But such 
mixture is not absolute. The horses and men are, indeed, 
juxtaposed, but no individual is mixed with any other 
individual : each horse and each man retains its or his 
separate entity. The mode of mixture which in nature 
gives rise to the variety of colours is not this, but one 
in which no individual part of the compound retains its 
former qualities unmodified. When things are materially 
mixed in this way, their colours too are blended. Only 
such blending — not mere juxtaposition or superposition — 
can produce colours which cannot be even conceived as 
varying in appearance according as the observer is far 
or near, but will retain a constant character at all distances 
alike. In this case, moreover, as in the two former, we 
may suppose the elements in the compounds of black and 
white to be combined in any of the various ways there 
described ; that is to say, some in numerically definable 
ratios, others in degrees which are not expressible in 
integral numbers 6 . 

' 3^8* S seqq. •fyttjiiv &', t'nip 6ft ittfulx6al T(, ro ftctyBev Dfioioftfp* 
2 447* 3D aipaviCttv oXXijXn. 

* Aristotle's hypothetical equivalent for our microscope. 

* Cf. Lucretius, ii. 312-32. 

* The tract litpl \pafiarav, ch, 3, gives a different a 
origin of the various colours. Mixture of primary colours i; 
a leading mode of their production, and their variety is made to depend 
on the varied proportions in which the ingredients are combined. But 
the primary colours are in this tract not the -white and black only : to 
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§ 44- T' le colour called grey (<paiov) is sometimes spoken 
f by Aristotle as if it stood mid-scale between black and 
hite: but 1 it is also referred to as relatively a kind of black. 
rolden-yellozv also is represented as falling under white 2 , 
) which it is allied as the succulent (to kmapov) is to th< 
weet (to yAiMij) in the sphere of taste. Red is the colour 
iroduced by light streaming through black, as when the 
sun shines through smoke or through a fog a . Purple 
■wopipvpovv) is distinguished from crimson (tpowiKovv) byp 
; having more of the dark ingredient. Sometimes thee 
jht of a lamp shows not white but purple, the ray that ^ 
sent from it being feeble, and being reflected from H 
dark colour. This increasing weakness of the ray brings g 

s added goltien-yelloTv (|m>Sriu). The white and the golden- 
low are colours of the elementary kinds of matter. Fire is golden- 
air and (contrary to Aristotle's view) earth and water are while ; 
> partly bare negation, and partly a positive colour produced 
the process by which (e. g. by burning) the elements are transformed 
> one another. An account is given of the methods of mixture, 
ether of these primary colours or of those which are derived from 
o explain the multitude of existing colours. These are said to 
the effects of: (l) the quantitative preponderance of light or shade 
the ingredients, (2) the strength of the ingredients, (3) the pro- 
rtionality of the ingredients, (4) the brilliancy of the mixed colours, 
1 the friction and mechanical force employed, (6) burning, dissolving, 
letting processes, (7) smoothness and shadows (? : the text is doubtful), 
I combination with external light or reflexion of other colours, and 
jecially in connexion with the influence of the medium in which it 
S place. The colours of plants, hair, feathers, &c, are discussed. 
two modes of producing colour rejected in de Sens. iii. ij -napa 
ATjXn 6i<ris and ^ (VindXao-it, are accepted here and made to play 
important part. Light is seemingly conceived as corporeal, in 
1 of Aristotle's teaching in the de Anima. The 
1 mixture of the colours with the rays of light : so the 
inctive colours of feathers are produced. Colours are said to 
nge their appearance according as Ihey are ' mixed with the sun's 
radiance or only with shadows.' Prantl finds an incongruity between 
ws of black colour, in one {T}\° 3) of which it is regarded 
(mtoTot) mere irripiirit of light, whUe in the other (79i b 17) it is 
,ay xpii)ia} a positive colour, produced, for example, by burning. 
er, however, thinks the inconsistency only apparent. Vide Zeller, 
rist. ii. 490, E. Tr. ; Prantl, n»(ii Xptu/i., pp. 167 seqq. and pp. 107-9. 
• 442" 82. ■ Ibid. 

5 342* 4 seqq., 374" 3, h 10, 440 1 10. 
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us from purple to leck-green and violet, successively. The 
stronger ray yields crimson against the dark ground 
(or when mixed with dark) ; the next in strength gives 
leek-green ; the weakest, violet. In the tract n«pl X/KOfidiw, 
optfiMov is mentioned as containing even a greater proportion 
of black than violet has. From the seven colours described 
above all the others {according to the doctrine of Aristotle) 
are generated by mixing '. In the Htpi XputudTw, however, 
though these colours play their part, they are secondary to 
the colours of the elements 2 . Visual impressions, primary 
positive after-images, continue in the eye after it has ceased 
from looking at the object. If we gaze long and steadily 
at a bright object, that to which we transfer our gaze at 
first appears of the colour of the former object. If when 
we have looked steadily at the sun, or some other bright 
object, we close the eyes and look as it were straightforward 
(with the eyes closed) in the same line of vision, at first we 
see the object of the same colour as before : this alters 
soon to crimson ; the latter changes to purple; till at last the 
colour becomes black, and vanishes 3 . In this place Aris- 
totle notices what are called complementary colour effects, 
though his account of them is not exact The golden- 
yellow of the rainbow is explained by him as a subjective 
effect of contrast*. The space between the Qoivikovv and 
the Tipdirivov in the rainbow often shows £av66v. This is 
due to their being next to one another. For q^oimkoBw 
beside itpdatvov appears white. As a proof of this we may 
observe that the rainbow which appears in the blackest 
cloud has the purest colour tints (/idAiora axparos), and there 
too it happens that the tfaoivtKovv shows most clearly the tint 
of the £av96v — the colour between the tpowiKovv and the 
■np&trwov. The nicuuwcoSv in such a cloud appears white as 
contrasted with the surrounding black; and also when (as 
the rainbow is fading) the ^owucotfe is being dissolved it shows 
white. A further confirmation of this effect of contrast is 



« 442*25 

a Cf. 792* 4 seqq 

* 375" 7 seqq. I 

pltmtntary colour. 
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at the iris around the moon appears very white; which is 
ing to the twofold fact that the colours are in a cloud 
hich is dark) and seen besides at night 1 . Further effects of 
ntrast are seen by placing white wool side by side with 
ick : and also in the way in which (as embroiderers say) 
jnplight causes illusions as to colour, owing to the peculiar 
ture of the illumination shed by it upon the objects 3 . 
§ 45- Aristotle decisively rejects 3 the definition of 
lour given by Empedocles * and followed by Gorgias, as 
parentlyby Plato also in the Menon (and, with modifica- 
tns, in the Timiuus), viz. that colouris an 'emanation from 
object of vision symmetrical with, and therefore 
rceptible by, the organ of vision.' Since those philoso- 
lers, who hold this theory of visual perception by airoppoai, 
any case reduce the perception of colour to a mode 
contact between the organ and the object (of which 
particle thus comes to, and touches, the eye), it would 
lave been better if they had assumed such contact to 
place through a medium, rather than by hmappoai 
■avfilling from object to organ. For all the sensory 
notions indirectly are, or involve, a mode of contact 6 , 
ut all except the organ of touch itself 6 operate thi 
medium 7 . In rejecting this view of colour, and the 
;ory of a-noppoai on which it was based 8 , Aristotle 
jected as if by anticipation the Newtonian emission 
icory of light. There seems at first sight to have been 
lefore his mind a glimmering of the now accepted 
ndulation theory ; but this impression cannot be sustained 
sen we find him, against Empedocles, vigorously denying 
lat light travels* (cf. p. 59, n. 1 supra). 
' 375* 19- * 375* 22 seqq. ; Prantl, n>p! Xp<«p., 157-8. 

* 440 s 15-20. * Cf. Karsten, Etnped., p. 48S. 

' 435* IS jcoi'tm ra oXXn olVflijT^pm o<pj; alo&dvtrai, JJiXn 81' i'i 

1 For the quest ionableness even of this except: 
p2 b 22 seqq. 

' For the emanation theory of colours cf. further Lucretius, iv 
ith Gkuaani's notes. 

" So Baumker, Des Aristoteles Lshre von den aussern und 
inrusvermbgen, p. 40. 

' In 4lS b 16 he maintains that light is a irapm/ala, 
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THE FIVE SENSES 

§ 46. The diaphanous (described §§ 34-5 supra) is the 
objective medium of vision. As in the cases of smelling 
and hearing, so in that of seeing, there is an extraorganic 
medium, intervening between the organ and the object 1 . 
Without such medium the object could not produce its 
characteristic effect upon the organ, or the latter be excited 
from its potentiality to its realization as an organ. Thus 
if the coloured object be placed directly and immediately 
on the surface of the eye it cannot be seen*. In order, 
therefore, to be affected at all by the colour, the eye requires 
a medium. This medium is light, or the actualized 
diaphanous. The object must excite a movement (not, 
however, a local movement) in the diaphanous medium, 
whether air or water (for either of these may be media 
of vision), and this movement must communicate itself 
somehow to the eye. This medium being absolutely 
required if we are to see at all, it was a mistake for 
Democritus to think that if there were a vacuum (neither 
air nor water) between the eye and its object one would 

:s of see with the maximum of accuracy : ' that we could sec 
even an ant in the sky 3 .' The contrary is the fact: 

1 oi without the medium one could see nothing *. Air and 
water are both media of colour. Through them we see 

;ss. because — in virtue of the diaphanousness common to both— 



though it were a kiv^o-ls, it is still not the particular form of n/wjffit 
called $opd, which involves local movement, but an riXXoiWir ot 
qualitative change, which he thinks can take place simultaneously in 
all parts of the diaphanous medium. 

1 438 h 3 "^' **" #™ f '"" «hp ''n"" ™ (tfrafu to5 opiofteVou tin roJ 
SfipaTos, 7 Sin tovtov idplj&tl Am* 1) TTotavon t& apav. 

1 4IO* 12 iiv ytip tie Ojj to (jjo* XP™P" ** o-vt^ii njv o^nv oin tyrnu. 

3 419 s 15 opaaBat tw dupi/Uut Rot el (iup/iij| en ra ovpava tit], 

* Only for the medium of vision has Aristotle a distinctive name— 
to SuHJHirh. He does not name the media of sound and odour, though 
media are equally necessary for those senses. By later writers they 
were called (on the analogy of to Stufpavis) to Biij^/r and to Siaafiai 
respectively. It is remarkable that Aristotle {de Sens. vi. 446" 20- b 27] 
is quite ready to admit respecting these media, what he denies so 
stoutly of to Siafjiaftt, that in them the stimulus of sense travels locally 
and takes time to come from object to organ. 
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the stimulation (Kivijmt) produced by colour is conveyed 
through them to the organ of vision, which is thus on 
its part stimulated to activity. The medium of colour is 
the same as that of light, sc. the buupavh. This belongs 

i both water and air, not qua water or air, but qua 
partaking in common of the nature of the celestial element, 
or aiOrip 1 . Fire and this aldi'ip, or t& &v<o a&p.a, stimulate 
the potential diaphanous and render it actual 2 ; colour 
stimulates the actual diaphanous and so becomes visible. 
But this diaphanous is also a subjective medium of vision. 
It exists not only outside, but also inside the eye a . It 
remains to be noticed that that which is to be a fitting 
medium of all possible colours must itself be colourless. 
This rule has its analogue in the cases of all the other 
senses. The medium of sound — air — must be actually 
soundless ; that of odour, inodorous ; that of taste, tasteless. 
So water is tasteless per se. 

§ 47. The organ and function of vision. Like all other The organ 
organs, the eye is defined by its function. All organs are true £5 ™ture 
to their definition only while capable of discharging their and ^ can - 

inctions ; e. g. the eye, only as long as it can see, A dead structure, 
person's eye is no longer an eye in the true sense, but only m& ""ijj?* 

1 an ambiguous sense, of the word*. The eye is the/«»i-//i?w ™ 
particular organ affected by the stimulation (icfcijcns) set ^ ' e f^}' 
1 by colour in, and propagated through, the diaphanous tial P 1 " of 
idium: affected, i.e. in such a way as to have the coveringof 
n of colour. But the Kur/jtras thus set up in the ! h^ p ' 1 ' 
eye must be in some way conveyed to ' the soul ' 6 . eyed ' 

The diaphanous medium, therefore, which operates aD " na B ' 

1 ou yap ji ZSap oiS' y aTjp, Biatpanif, «X\' urt tori Tit <j>iirts \map\ovaa 
17 avri) iv lotrroit afi^utripoit *ni *v ria lilRla t<u iitoi owpart, 4I8 11 7. 

1 And also visible so far as light is its colour. 

' So, as we shall see (p. 114), the ear has within it a cell of air which 
; a means of continuing inwards the external medium of sound. 
* Meteor, iv. 12. 390" 10 seqq. ; de An. ii. 1. 4i2 b 20 17 Suits' outij yap 

loia otpSabpov i) Kara tov Xii^oc . . . !)s dnoXtiTroiijijt out forir o<f>8a\pbs 
rX^y 6/utviiias, unBamp Xi'Avof. 

E For the question whether or how far the sensations realize them- 
iclves in the separate organs without stimulating the faculty of central 
sense, see the chapter on the Sensus Communis, § 48. 
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objectively or externally, is also employed on the subjective 
side within the eye itself, for the purpose of transmitting 
inwards the nijiffo-tir received by this organ from without. 
The eye as a living functioning whole ' is named 6<p6aXn,U r 
and sometimes ofi/xa. It is an organ, consisting of hetero- 
geneous parts*. But the part of this whole which is 
properly concerned in vision — that <£ fikfwtt — is the part 
generally named 17 Kopij, which we usually render the pupil 
{vide supra § 2, p. 9 n.), but by which, at least from the time , 
of Empedocles forward, the Greek psychologists meant the 
'crystalline lens.' Round this internal moist part called ij 
kojjij comes what Aristotle calls t6 p.t\av, probably the iris; 
and outside of this again is the white*. The pupil and 
vision are to the eye what body and soul respectively are 
in the economy of the fuov as a whole*. The «dpjj is the 
material part most intimately concerned in seeing. There- 
fore, for its protection, it is covered with a membrane so 
thin and clear as not to obstruct vision, and has in higher 
animals a further protection afforded by the eyelids. The 
need of this precautionary protection arises from the humid 
constitution of this visual part 5 . There are creatures whose 
eyes are even better protected, viz, by scales 8 , but these suffer 
for it in having less acute vision 7 . The primary organ of 
touching, in relation to the flesh as medium, is compared 
with the pupil {as the primary organ of vision) in relation to 
the whole diaphanous 8 . If the external medium of vision 
were organicaliy attached to the pupil, both would form 
one whole, comparable to that formed of the organ of touch 
proper and the organically connected environment of flesh 
which is its medium. 



1 413* 2 seqq. $ (top, ul I, Sf,t. 

' nopiov avopoiontpis. Cf. 647* 4 seqq. For its anatomical structure 
according to Aristotle, see Philippson, fix, dvdpairimj, pp. 230 seqq. 

a 49'k 2Q ™ ^ tVTos tov o<fi0a\fiov to fxfv uypoe <ft ^\('flei, (to/ 

* Cf. 413' a: add io8» 11 uc o^is if oojflaX/im, voSi hi fy>x$- 

1 De Pari. An. ii. 13, 657* 30 seqq. 

' 657* 34 ra tritXijpotpflaX/ia. 

7 431" 13, 6,7 b 36. B De Fart. An. ii. S. 653 b 33 seqq. 
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J 48. For perfect vision (i. e. both far-sight and elear- 
kt) there must be a due proportion of moisture in 
; eye. Those that have too little are the creatures 
th gleaming (yKavxd) eyes : those that have too 
are the black-eyed (/ieAoioV^ara). The former 
I well by night but badly by day, owing to the eye, 
m its defective amount of irypov, being over-stimulated 
daylight. The latter see well by day but badly by 
ght, because of the small proportion of the 6re to the 
ater in the eye, and the weakness of the light in the air 
night 1 . Besides this the membrane which covers the 
upil should be transparent, white, and of even superficies, 
t must be thin, in order that the stimulating process from 
thout may pass straight through it. It must be even, that 
may not cast shadows, as it would if wrinkled. One 
reason why old persons do not see keenly is that the 
embrane covering the pupil of their eyes, like the whole 
idermis, becomes wrinkled and thick with age. This 
membrane again must be white ; for if black it would not 
>e diaphanous. The veryessence of black is non-diapb a nous- 
lanterns would not show light if their sides were 
The moisture in the eye, moreover, must be pure 
{taBapoi') and ' symmetrical ' with the movement of stimula- 
tion. If this is not so, and if the btppa or membrane 
be not as described above, the eye will not be clear-sighted, 
i.e. distinguish accurately between visible objects, but may 
be long-sighted * Creatures with protruding eyes are short- 
sighted ; those with deep-set eyes are long-sighted, the 
sockets serving as a tube to combine and direct the move- 
ment of the visual ray. This explanation holds good whether 
the ray proceeds outwards, from the eye, or inwards, from the 
object. 

§ 49. The physical constitution of the visual organ 
proper interested Aristotle as well as his predecessors. |j 
Empedocles and Plato had followed Alcmaeon (§ 4 supra) r 

1 Cf. 779 b 34 seqq., 78C 25 seqq. 

1 78o b 22. In this requirement of oTijijitT/nn between the Ki'«joit and 

tyjKi* we arc reminded of Empedocles. 
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organ in holding that it consists essentially of fire. Aristotle 1 

fT"** 1 ' preferred to hold with Democritus that it consists of 

critu' water*. Democritus, indeed, came to this conclusion on 

The'" f 2 ^ g rouno ' s - He thought that the eye consists of water ' 

•image' because he supposed vision to be merely the_ mirroring 

the pnpil iv «|«^<w«) of external objects in the eye, which consisting 

not the of water acts as a mirror. The mirroring which does take 

Saaoc of place is, however, merely due to the smoothness (Aeiorw) 

Deme^"* °^ tne sur ^ ace °f th e e )' c i and, As 3 f act ' does not find 

criws and its full explanation merely in the reflecting surface of the 

thought. eve m which the image is seen, but requires account to be 

It is a also taken of the spectator's eye which alone sees this image. 

external In short this is only a case of the reflexion of light', 

thing: a a su bject but imperfectly understood by Democritus and 

mtnon of his contemporaries *. Democritus, too, should have asked 

Theeye* himself why*, if vision were merely reflexion, the other 

does not surfaces which reflect images do not see as well as the eye. 

fire. True The visive part of the eye is, therefore, of water, but vision 

ti' P ' ttn f 1 th ta ^ es place not by mirroring in this water, but by the 

• intra- diaphanousness of the latter — a property which it possesses 

tUsh"- a m c o m m°n with the air and water of the external world. 

pheno- As for the theory that the eye consists of fire, Aristotle 

reflexion. not on ty regards it as false, but considers himself to have 

traced the error to its source. This error is due, he says, 

to the well-known but misunderstood fact that if the 

eyeball be suddenly moved or pressed when the eye is 

closed, or when there is darkness, a flash (' phosphene ') as 

it were of fire or light is seen within the eye. If this (from 

which some conclude that the eye consists of fire) gave a real 

ground for the popular conclusion, and if vision were due 

1 De An. iii. I, 425 s 4 ; de Sens, ii, 438" 5 seqq. 

* Among the many signs of spuriousness in the Problems we find 
that in 960* 32 the visual part of the eye is said to be of fire, 7 /hi 
oyjnt irvp6s. 

' dfoxSruTic, which sometimes means refraction, e.g. 373'' 10 seqq. ' 

* 438" 9, 370 1 l6 mrrtH )i*v ovr ofljru trvvffttis rftlnv Tait tr*p! rijy liraaXa* 
rrtas 3d£mi. For Aristotle's account of it and its relationship to vision 
and colour see § 40 supra. 

' Democritus (as we have said) would have replied that the soul 
which sees belongs to the whole organism, not to the eye alone. 
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to the eye's being of fire, the question at once arises why 
one sees this fire only when the eye is suddenly and rapidly 
moved. Again, why does not the eye always see itself, 
as it does in such a case? It is impossible to reply that 
it does so, indeed, but that we are not aware of it ; for we 
could not be unaware of it if it were true. If a person 
in full consciousness sees, he must be aware that he sees. 
To put this phenomenon of the fire-flash in its true aspect, 
we need only observe that the surface of the pupil, like 
many other smooth objects, naturally shines in darkness, 
without, however, giving light. The phenomenon is one of 
rtfiexion (avaKkatris) of light 1 . Hence it is only when the 
eyeball is rapidly moved that this shining becomes visible, 
because only then could it as it were duplicate itself, from 
one becoming two, so that the eye seeing becomes as it 
were different from the eye seen, and the latter becomes 
object to the former as percipient. Besides, if the visual 
part of the eye were really fire, and vision were to be thus 
fully explained, as Empedocles and Plato held, the eye 
should see in darkness, not merely in light : their notion 
being that light issues from the eye, which Empedocles, 
at least, compared to a lantern. 

5 50. To say with Plato, in answer to this, that the visual Polemic 
current, when it issues by night from the eye, is extinguished pfJJJJ^ 
in the darkness, is sheer folly. ¥ or fire may be extinguished Empe- 
but not light — such fire, that is, as is made of coals, and Light not 
its fiame may be thus extinguished by the cold or moist "'-Tj b 
(^foXPV V fypv) 2 ; but neither one nor the other of these night, as 
(sc. itvp avdpam5et and </»Aof) exists as an element in light, ^ y °f\' mK ' 
Should it be said that they do exist in it, but in quantities and 'glow' 
so small as to be imperceptible, the answer is : if this were ti n g U ish e d ■ 
true, light should on the above grounds be sometimes »' M > and 
extinguished by day, e. g. in wet weather, or in water, and are not 
in very cold weather there should regularly be darkness by ^f*™*^ 6 
day, as under such circumstances ignited bodies and flame Vision not 

1 rioVmr aurot 1W1 Apa & n^flaXfiot Hairip *ot (V it} avaitkaati. 
* 437 b I2seqq. Fire had three great varieties: oiXiif , $vBpa£, and ^atr. 
supra pp. 53, 65 n. i. Only the two first could be ' quenched.' 
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due to a are extinguished. No such thing happens to light, however, 

ing fort)/' un ^er these circumstances. Further, to say with Plato that 

from the the eye sees by means of light issuing forth from it ' ; that 

or to the this light either extends and prolongs itself as far as the ■ 

oi>ject. stars, as Empedocles would seem to say 1 ; or that (as Plato 

rtu^wr.i, held) when it has reached a certain point outside it 

PUto"eld or g an i ca "y coalesces with (ovn<\>vt<Tda.<.) the light coming 

of light from the objects seen — -this is all idle talk. If there were 

to have been such coalescence of internal with external 

light, it were better that it should take place, to begin with, 

inside the eye itself. Yet even this is but a vain notion. 

For what is, or could be, meant by the 'organic coalescence 3 ' 

of light with light? Such 'organic coalescence' does not 

take place between any random things, but according to 

fixed laws. And how could it happen when, as in the 

case before us, a membrane, covering the pupil, intervenes 

between the outer and the inner light ? Hence this popular 

notion that the visual part of the eye is of fire must be 

abandoned. False in itself, it has been adopted on mistaken 

grounds, and can be maintained only by fallacious reasoning. 

Why the § 5 1 - To resume: the pupil consists of water, because 

C f e c °J ,sis ? s water as diaphanous 4 is homogeneous with the external 

1 Aristotle himself uses 3^« in the Meteorologica in such a way as to 

make one think at first sight that he held the theory here condemned. 

See Bonitz, Index Arist. 553*" 30 ; Ideler, Arist. Meteor, i. 6. 3, p. 384 

' Hoc igitur loco Aristoteles videtur lumen ex ipso oculo emittere ut 

hac ratione singulae res visibiles fiant, quod ctiam magis patet ex iis 

quae sequimtur : oh tvvaaBni rqn o^»(ii t&v nrSpimuv tpipitrSai tAmfttpp 

irpie tw iJXioii, Sententiam hanc ab Empedocle et Platone propositam , 
ipse Aristoteles improbavit, de Sens, el sensitt c. a. 437 11 (cf. Theophr. 
de Sens.\ 7 seqq.) longeque aliam proposuit {,de An. ii. 7. 4i8 b ).' Ideler 
rightly {cf, 374" 22, 781' 3), however, holds that Aristotle is there, for 
his special purpose (i.e. elucidation of certain ' optical * facts), adopting 
the current view of SJ'if, which served his turn quite as well as his own 
view would, while avoiding unnecessary or irrelevant matter of dispute. 

■ See, however, § 7 supra, p. 18. 

5 tni/itpiftrBai : the Greek word involves associations which are not 
contained in the English ' coalescence,' but which are vital for Aris- 
totle's argument. 

1 liirtp pf) jnplit r!jv 5<irty Strivr, oXX* ibarot naaiv, 779 h 19; 780*4 
ij toltou tou fiopyov Ki'iTjuic SpaOK, p Siatpaifls d\X' ofy 3 vypiv, 438'' 5 
Mqq. 



VISION 



»3 



medium of vision. Air, which is likewise diaphanous, might 
conceivably have served for the purpose of an internal 
medium of vision * ; but air is not so easily or conveniently 
as water packed into a small space and confined within a 
capsule. At all events, facts show that the water is in the 
eye. When eyes are decomposed or mutilated, that which 
flows from them is seen to be water. In embryonic eyes, 
too, this water is particularly cold and bright. In sangui- 
neous animals the white of the eye is adipose, simply in order 
to keep this water from becoming congealed. This same 
object is effected by the hard scale on the eyes of bloodless 
animals*. The function of this water in the visual organ 
Is as follows. The cause of sight is a stimulus from the 
object propagated through the medium to the organ of 
vision. This is impossible without light. But light is 
required not only in the atmosphere without us but also 
within the eye itself. Hence the external medium of 
vision, normally air, has its function taken up internally by 
another medium, water. The internal and external media 
are homogeneous in this respect that both are diaphanous, 
i. e. possess the one quality essential to the conveyance of 
the visual stimulus. The external light, which is the 
condition of seeing externally, is continued in this way 
into the organ. This must be done if the stimulus is 
to reach ' the soul ' ; for the soul, or its visual organ, is not, 
to be sure, situated at the outermost extremity of the eye, 
but somewhere within 3 , rendering it needful that light 
1 In pronouncing here against air, Aristotle would seem to reject 
the theory of Diogenes of Apollonia, who made air constitute the 
essential organ of seeing, as of all other senses. 

* 779 b 15-28. ' Empedocles is not right in ascribing the yKavrfn^s 
(gleam) of some eyes to the fire they contain : the blackness of others 
to the greater amount of water. Such colours depend altogether oa 
the greater or less quantity of water in the pupil. That eye is best 
which has the due proportion of water in it.' 

* What ' within ' here means is sufficiently seen from 491 11 20 to 
t'vT&t roC odiflaX/ioO to piv vyp6i>, iJ &\i-nti, nopij. It does not refer 

e organ of serums communis or imply that each organ— here the 
is not per se capable of having the sensations which belong to it, 
a that each special organ involves in its action the immediate or 
concurrent co-operation of the central organ. 
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should be conveyed to it through some medium. That 
light is really conveyed inwards in this way is proved by 
the accidental experience of those who have received 
a slash with a sword across the temple, severing 'the 
passages of the eye 1 .' Such persons have experienced 
a brilliant Qiurninatiaa, immediately followed by total 
dart""" 8 *, as if a lamp had suddenly flared up within them, 
and then, all at once, gone out. What really takes place 
in such cases is, that the diaphanous medium, the ' pupil,' 
which is a sort of lamp, is suddenly cut away. The water 
on which depends the continuation inwards of the outer 
diaphanous medium is, for Aristotle, secreted to the eye 
from the brain. The eye, like the organ of smelling, is 
formed by an off-growth from the brain ■. For the brain 
is the moistest and coldest of all parts in the organism. 
From this some of the purest of its moisture is conducted 
through the 'pores' which connect the eye with the 
membrane surrounding the brain 3 . Hence it is fitting that 
the organ of sight, being like the brain moist and cold, 
should have its seat near the brain. The eye in its 
embryonic stage is, like the brain, over-moist and over-large; 
and again in its later development it, like the brain, gains 
in consistency, while it is reduced in size. 
Vision— § 52. Vision is effected, according to Aristotle, by 
of a process* P r °ccss from object to eye, not conversely*. Seeing is 
from object not the result of a mathematical or other abstract relation 
%raug& between object and eye, such as the relation of equal to 

1 438 b 14 mcrri ftrioflrpxu rovs ir6povt rou o/i/ioTor. Aristotle here 
speaks of jropoi : what were they ? Some think of the optic nerves, 
which are said to have been first known to Alemaeon by dissections. 
Even if Aristotle did mean these by what he here calls jropoi, we still 
must not imagine that he understood their function as nerves. Such 
knowledge did not come till after his time. Cf. Dr. Ogle's note to his 
translation of Arist. de Part. An. ii. 10, pp. 176-7: 'On the whole 
1 think it is most probable that by tropin in this place (so de Part. An.) 
Aristotle means no more than openings or foramina ' ; but he goes on 
to add that, in our passage de Sens, ii and in de Gen, An. ii. 6, by jrdpoi 
are meant the optic nerves as anatomical phenomena. 

' 438 b 28. ' 744" 9 seqq. 

* 6p&/itv ila&tx&ntvot ti, ovk fariftnoyrfs, 105* 6, 




VISION 

equal. If it were so, the distance, for example, of the * medinm. 
object should make no difference to vision, any more than ^ "^' 
it does to the equality of one equal to another K The object to 
process from without is not, however, a conveyance ofphy s ie»i, 
inoppoal, but a nCnju-is — more precisely an aXAoiuio-w — in not roerely 
the diaphanous medium between the object and the eye. e. g. mathe- 



science has far outrun the simple and vague notions of Aris- But the 
totle. It is now known how light travels and is reflected : £)£££'„ 
how rays from an object, directed through the refractive 1 " 
apparatus of the eye, produce an image on the retina, q 
which, since Descartes' 8 time, has been recognized as°J*. kin<J 
the cardinal objective fact for the explanation of vision. 
Thus the physics and the physiology of vision have been 
really harmonized, to some extent, as Aristotle tried but 
failed to harmonize them. But as to the nature of the 
further kIiijo-is which connects the retinal image with the 
sensorium, or the magic change by which the retinal image 
in B's eye (as it appears to A) becomes a field of vision (as 
it is for B) ; how that which, externally regarded, is but 
a tiny picture is translated into a fact of consciousness, 
no more is known now than was known in Aristotle's days. 

§ 53, Biologically, the sense of touch is more important Compara- 
than that of sight : it is the most fundamental of all the "fthV' 11 " 
senses. It is the essential criterion of animal existence, senses. 
It sentinels and defends the seat of life, and without it [ait e 
animals would perish. Next to touch stands taste in point it * b >s icall y 
of vital importance : indeed it is according to Aristotle necetssry 
a mode of touch. The other senses — smellitig, hearing, and J^o'ther^ 
seeing — are not only biologically useful, and conduce to the senses 



tribute to its well-being on an implied higher level of w'H-Mng. 
development \ Creatures which, besides life, have sense- between 

locomotive 

1 De Sens. vi. 446 b 10 seqq. 

* Sec the Fifth Discourse of his Dioptrique. 

1 De An. iii. 12. 434 s II seqq. ; de Part. An. ii. 10. 656* 6 seqq, 
war ^7 fvjuay rov Cy* aXXu *ai rot (ifijp I] (pvtrie iicti i\i<]>i' roiotro S" fori 
TO run orSpamta* yivos' tj yap poWv jun'xtt tov &iinv Tar ij/uv yvupipoiy 
iffur, Ij itahurta jtuvtuv. Cf. also Top. iii. 2. Il8' 7 «q«l' 




animals. 
Botb o*eve 
loped par 



Hence the 
primary 
organ of 



locomotion 



sight has 
highest 
biological 
value. It 



valuable 
logically, 
hearing 



THE FIVE SENSES 

perception possess a form of existence which is richer in 
variety and more highly endowed in different degrees. 
On the possession of locomotive power seems to rest the 
need or chief usefulness of the externally x mediated 
senses — hearing, seeing, and smelling. Accordingly the 
internal principle or seat of locomotion and that of sense 
in general are for Aristotle the same — the heart, in sangui- 
neous animals, and in non-sanguineous the ' part analogous.' 
As the locomotive faculty is developed and its powers 
differentiated, corresponding development seems to occur 
in the faculty of sensation. It is to animals which possess 
locomotive power that seeing, hearing, and smelling are 
particularly important, enabling them to take timely precau- 
tions against danger, and to perceive their prey in advance. 
But of all the senses which perceive through external 
media, seeing is of highest biological as well as psycho- 
logical importance. In the latter aspect, i. e. in its bearing 
upon the development of knowledge and experience, the 
superiority of this sense is most striking. Even apart from 
its practical uses the exercise of the senses is desired by 
us for its own sake, that of the sense of seeing, however, 
more than all the rest. For this most of all leads to 
knowledge, disclosing to us multitudinous qualities of 
things, and showing us their natures 1 . Its superiority to 
hearing is intrinsic and indisputable, as a vehicle of first- 
hand intelligence. Yet hearing may incidentally have 
more effect in education. Hearing is that which makes 
learning possible 3 ; and it is through learning that general 
truths are chiefly reached, while seeing gives us the par- 
ticulars whence they are derived. Thanks to the fact that 
all bodies are coloured, all are visible ; and it is chiefly by 
the sense of seeing that we perceive the common sensibles 
figure, magnitude, motion, number. Animals that can 
remember distinct visible qualities of things store up the 
knowledge thus derived, and from the storehouse of memory 

1 All are mediated, not all externally mediated. 

■ Met. i. 980* 21-* 26. 

* to iiavSatae: the Greek pupil was an oxpoai^c. 



VISION 

experience is elaborated ; from this and by this again comes 
scientific knowledge, which arises as the details of experi- 
ence become organized under general conceptions 1 . The 
matchless clearness and distinctness of visual impressions, 
to which all perceptions of form are primarily due*, renders 
these peculiarly suitable not only for being remembered 
but also for being arranged, i. e. grouped and classified, 
under such conceptions. Nevertheless, owing to the part 
played in mental development by teaching and learning, 
hearing, on which the use of language depends, has in some 
ways the advantage over seeing. Thus it is found that 
persons who are congenitally blind are intellectually better 
developed than those who are congenitally deaf (436* 15). 

§ 54. The evidential value of sight 3 is in certain cases 
superior to that of touch, and corrects the illusions of the 
latter sense. For example, if two fingers of the hand are 
crossed, and a small object placed between them so as 
to be in contact with both, it will to the sense of touch 
appear as if two objects. The sense of sight proves that it 
is only one. The sense of sight is also superior to touch in 
purity ; hence the pleasures of seeing are morally higher 
than those of touching *. Possession of sight is ' more 
choic e worthy ' than that of the olfactory sense 5 . Sight 
being our most ' evidential ' sense (eVopytoTdVij) its results 
as affecting our feelings — exciting passions and emotions- 
are proportionately vivid*. Passions or emotions arti- 
ficially stimulated through this sense approach nearest to 
the impressiveness of reality. The ideas of danger which 
it conveys inspire fear with an immediacy and force not to 
be equalled by those of the other senses T . Sight, too, is of 

1 981' 5 Star *V iroXXu* J"rJE tfarupias (WoijjiaTiui' /ii'a itafluXnu ■yt'i'i/Tai 
iripl rar o/iaunf imakififra. * Top, ii, 7. 1 13* 31. 

' Cf. 46o b 2o,9S 6 * 3 6 i ion' 33. Heraclitus (<yS«rfPolyb. xii. 27, Fr. 
xv, Bywater) says ofyBakpai ntv arav unptfllort pot iiAprvpts, an opinion 
founded on the theory that the eyes contain more fire. 

* N.E.x.$. 1176* 1. 

* Rktt, 1. 7. 1364" 38. * Probl. S86» 10-37. 
' Cf. Horace, Ars Poet. 180-1 : 

Segnius irritant animos demissa per aurem, 
Guam quae sunt oculis subiecta fidelibua. 
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primary importance as directing our movements in space 1 . 
It is by this sense that the notions of ' before' and ' behind * 
are determined. Moving ' forward ' means moving in the 
direction in which the eyes naturally look. ' Even crabs 
which move sidewards may be said in a way to move 
forward, since they move in the direction in which their 
eyes naturally look.' 

Yet this sense, too, is subject to illusions, as is every 
individual sense taken by itself when it refers its immediate 
datum to an object 3 . Thus regarding the fact that the 
colour seen is white, the sense of seeing is almost incapable 
of error: but as regards the distance at which the white, 
referred to an object, is from us, or as regards the object 
to which it is referred, error is frequent. So, too, with 
regard to the magnitude of objects. Thus the sun's disk 
appears almost invincibly as if it were but a foot wide. 
This impression is not due to any pathological state, nor is 
it the result of scientific ignorance on our part 3 . In the 
best of health and with sound knowledge of the facts, this 
is the momentary impression given us by sight as we look 
at the sun * ; and thus it is that we are liable to err as 
regards each and all of the 'common sensibles.' Such errors, 
however, as well as those committed in attributing the 
immediate data of sight to wrong objects, are not really 
errors of vision: they are errors of judgment. Surreptitious 
judgments tend to become inextricably mixed up with the 
immediate impressions of seeing as of other senses. Of 
errors arising from colour-blindness, or of this phenomenon 
itself, Aristotle seems to have had no notion. 

5 55- A remarkable case of illusion is referred to in the 

* Dt Incess. An. 7i2 b iB. 

5 turnip 16 Spar («r<) rov iiioii oXtjfli't, t! &' Ai'Bpamos to \ivxbr i) ftij, nfn 
aXi}0<? aii, 430 h 29 (we must either read so, inserting iiri or irtpl before 
tov ISiov, or at least make the gen. one of 'respect.' It goes with the 
predicate. ' The seeing of the particular quality ' is an ungrammatical 
translation) : cf. 428 h 18, 442 b 8. 

' Galen observes the omission on Aristotle's part to determine any- 
where the manner by which we perceive the position, magnitude, a: 
distance of objects. Cf. Galen, de P/aat. Hipp, et Plat. § 638. 

' 458" 28. 



Mtteorologica \ ' Owing to the feebleness of the visual ray hallucina- 
(in/'w) it is often refracted by the air even when not condensed Plained 
in the way described. Such was the case in the strange The two 
experience of a certain person whose sight was weak at Vogahtr'ia 
the time, and to whom, as he walked, it appeared as if the same 
his own image always preceded him, and kept looking back if one 
towards him '*. This illusion was due to the visual ray *? et f 1] '? 

J displaced 

being bent back from the air around him which (just as by tie 
distant, or thick, air often does) became like a mirror, so s^.bkcts 
that the ray could not displace or penetrate it, and hence doubled, 
was compelled to return to the eye 8 . So capes at sea p er5ons 
sometimes seem raised above the water, and heavenly vmte In * 
bodies loom larger when near the horizon.* In the hand. 
Problems* — an un-Aristotelean work— many curious but IntoIlca,e '' 
trifling remarks occur on this and similar subjects. The objects 
most important concern (a) the difficulty, or impossibility, ^p]. 1 ]^ ' 
of moving one eye voluntarily without at the same time J* on of lnis - 
moving the other in the same way ; (b) the fact that one decerns 
object appears as two to a person who by inserting the stra 'E nt - 
finger beneath the eyeball displaces it 5 ; (c) that myopic line betier 
persons write in very small characters ; (d) that objects ^ b ^Jj e 
appear multiplied to persons in a state of intoxication or*"^"^ 
mental distraction*; (e) that straightness in a line is better Bp tffBiin;r. 
discerned with one eye than with two, which is explained 
by reference to the necessary convergence of rays from 
both eyes when both are used ; (/) that 6 fiva^jr brings 
objects near in order to see them, while 6 Trp«o-£wTis holds 

1 i". 4- 373 b 2-10. 

■ This (as already remarked, p. 67) reminds one of the ' Doppel- 
ganger,' or the ' Brocken-spectre.' 

1 What is very remarkable here is the seemingly frank acceptance 
by Aristotle of a theory of vision warmly repudiated by him in <U 
Sens. it. We must assume that he in such cases expresses himself 
from the popular point of view. So we have to speak of the sun 'rising' 
and 'setting.' * 957" 38 seqq. 

' Also referred to de Insom. 461* 30 ; Met. x. 6. 1063' 6-10. 

' This phenomenon is explained by comparison with the illusion of 
the crossed fingers representing one object as two. The nun/an does 
not come from each eye to the same part of the soul, which accordingly 
sees twice. The ' different parts of the soul' thus represent what we 
might think of as non-identical parts of the retinae. 
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them at a distance. In the tract on Dreaming illusions of 
sight are mentioned which, however, are, it is stated, really 
errors of judgment for which the sight per se is not to 
blame. Such are hallucinations, and the illusion of those 
on ship-board to whom the shore, not the ship, seems to be 
in motion. Aristotle says also * that defects of long and 
short sight are due not to anything wrong with the soul, 
but to defects in the visual organ itself. If an old man 
could have a young man's eye he would see as well as the 
young man. The sensory weakness of old age is caused 
not by an affection of the soul itself, but by an affection of 
that wherein the soul resides; as happens in cases of 
intoxication and illness. 

1 4o8 b ai. 



THE ANCIENT GREEK PSYCHOLOGY 
OF HEARING 

Alctnaeon of Crotona. 
$ i. 'We hear with the ears, says Alcmaeon, because they F 
Lve vacuum in them ; for this (vacuum) is resonant. The " 
oant object produces sound in the cavity (of the outer A 
ir), and the air (of the intra- tympanic ear) re-echoes (to f a 
,is sound) V The effect of the external sonant object j* 

first conveyed to the hollow chamber of the outer, i. e. a 
ie extra-tympanic, ear, from which the ictviv, or air of the " 
itra-tympanic ear, takes it up and reverberates it to the te 
joint of sense,' which for Alcmaeon was the brain, or in 
e brain 2 . 

§ 2. 'Alcmaeon says that we hear by means of the vacuum T 
ithin the ear, for this it is that transmits inwards the di 
sounds (which come from without) at every immission of A 
ie soniferous air-waves (into the outer ear). For all vacua 
c resonant V I have chosen here the text of Pseudo- 
'iutarchus, which gives «w£, instead of that of Stobaeus, 

Cf. Wachtler, Alcmaeon, p. 40; Diels, Dax. 506. 23 ; Theophr. 

Sens. 35 Atoiita pjt oiu tjjijci roit wri*, Sniri icnin irabrtSt ivimapxn' 
to yiip IX*' 1 '- <j>6iyyfaSi" fl< ™ noiXa), ttiv oipa 0' asri)x*w 

Diels proposes two different corrections— tovto yap j)x'' tv [<p6<r 
rftu] flio ri *hW, and t„vto yap foot* <f>$iyyia6at dta ri KoTXar. 

either is necessary. The subject of <p6iyyta0ai should be taken quite 
letally, as if=i-o ■^rojtovv. Diels renders our text— 'sonum autem 
:re (sc. to Kts6u) cavo, h. e. propter cavernam auris interioris.' But 
mi* here = 6 dijp, as would seem from Arist. 41$> 33, the form of the 
tence forbids us 10 regard it as subject to <p8iyyro-8ai. Nor can rif 
aj be the hollow of the intra- tympanic ear ; it is rather the external 
itus, with the apparatus in general by which the vibrations of the 
er air are caught and conducted inwards to the tympanum. Philipp- 
(CXij avtipunitiri, p. 107) saw this when he (unnecessarily however) 

i^Xy for *oJAu here. 
Diels, Dox. 4o6 b 21, Aet. Plac. iv. 16. 2 'AXkjiqiW itrnlnv jjpjit ™ 
f ry ivrot Toil iiris' toCto yap iivai to Strj^our kilto ttj* toC nw jJ/iQTot 
SoXi}*' lratra yap to k™ 'i\"- 
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which gives KolXa, agreeing in every other respect. As 
Wachtler says, the nevov and the drjp are here equivalent 
terms. He quotes most appositely Arist. de An. ii. 8. 
4 1 9 b 33 fb oi Ktvhv opdSts Ktytrai mpiop tov &kovw fotii 
yap t'vat Ktvto a ar/p. But here the arjp in the koiKov or 
outer part of the ear must be distinguished from the &jp 
or khvov of the inner part. The former receives and intro- 
duces the sonant stimulus from the atmosphere ; the latter 
catches it up and transfers it to the brain. The trans- 
ference is referred to in Theophrastus by aur^yuv, in the 
passage from Aetius by otnx "*' (with the use of which 
compare rd bioafiov, ri Biathawes, and, especially, rd ciTi^ec— 
late terms used to signify the respective media of odour, 
colour, and sound). The simple fixetv in both passages 
denotes the action of the air within the ear — as of confined 
air generally — in taking up, or 'echoing,' sound, apart from 
the notion of transmitting it. No better commentary on 
these extracts can be found than that contained in Arist, 
de An. ii. 8. 4i9 b 33-420" 19. Cf. infra § 20. 

§ 3. Alcmaeon was, says Wachtler, the first who 
attempted to explain the phenomenon of sound and our 
perception of it by reference to the structure of the ear 
itself, and the manner in which this was affected by air 
in motion from without. Empedocles to some extent 
follows or agrees with him. Their successors generally 
regard the ear as little more than a conductor of air to 
the sensorium, most of them holding sound, as a perception, 
to result from a percussion of the brain or other inward 
organ by the air thus conveyed through the ear '. 

1 In the passage from Aetius m/tipa cannot mean ' breath," yet it is 
scarcely identical with dijp. It appears to signify the latter set in 
motion by the external sonant object, and entering, with its sound- 
waves, into the external ear. Cf. Pseudo-Hippoc. dejfai, 3 (vi. 94 l) 

015P, from which it appears that nvrCpa was treated as the general term 
for air by some writers. Cf. the use of oii/itJjvTov mtvpa in Aristode. 
In connexion with the meaning of nvrijia here one may perhaps 
quote a curious observation of Aristotle, Hist. An. i. 11. 492* 13, 
respecting Alcmaeon: ne^aXijf popwtv, 81" oS dtowi, Strmvr, t& 0J1* 
'AXttfujiur yap nit dJujtfjj Xt'yn, 'piipin>s amatviiv rut alyas Kara ra Sro. 
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EmpedocUs. 
' Empedocles teaches that hearing is caused by the 
impact of the air-wave against the cartilage which is *£ ^Moe - 
suspended within the ear, oscillating as it is struck, like the gong 
oirep (Plut.) Stobaeus has x^Pf/7/)^mn 
A variant is Ko^Xuiifi, for which Pseudo-Galenus, th 5 "*• 
r/. Phil, (referred to by Karsten, p. 4H3), gives KoxAiiiSti E m p C . 
' the spiral-shaped cartilage.' Zeller thinks that J*™* 
idZiuv here means a 'trumpet,' not a gong or bell. But of the 
ile 'trumpet' might describe the shape of the t>uier^^ iTe 
; or ' concha,' it is not suitable for what seems to have in' 
;en before the writer's mind in the above passage — some- " 
ing inside the ear which oscillated freely to the impact 
r-waves. The main point, as Karsten remarks, is that 
mpedocles appears to have regarded hearing as con- 
ditioned by the external air-wave, or wave of sound,' in 
mtact with the ear, and by the resonance of a certain 
t of the ear itself. In hearing, the ivoppotat were simply 
r ' or particles of air. For the meaning of xofBpoj, cf. 
Arist. Hist. An. i. II. 492* 15 &>ros E« pipo% rd \i\v {sc. the 
intra- tympanic part) fa»kwy>&v, rd fie (sc. the 'concha') 
Kopot" o\ov b ix yovhpov koL o-apxos a-vyKurai— that is, the 
whole of the external ear, for he proceeds : «Eo-« Si rty 
jiiv ipvtnv Ix* 1 °t° v °* oTpof^ot (i.e. spiral shells, koxMoi, 
(Aims') to 8' Itrxarov ottovv 6p.oiov rijj iri (i, e. the bony part 
farthest in resembles the external ear in form) tls b <uo-jrep 
ayydov «<rx aT0 " o^nKt'tirai o fafpos. It is from <rrpo/4/3oi here 

From this it might seem as if Alcmaeon actually held that the resonant 
medium — the mm* — received its impulse from the breath — perhaps the 
air in the Eustachian tubes — which, therefore, would be the meaning 
of nnOpi in the passage of Actius. Aristotle would hardly— it may 
be argued— have insisted as he does against Alcmaeon that the ear 
is (favour, unless the latter had been known to hold this strange view. 
Such an idea about nlyis would have given Alcmaeon the illustration 
wanted to confirm his exposition of the above view of hearing. 
> Diets, Dor. 406*-° i6, Plut. Epit. iv. 16, Stob. Ed. 53 ; Karsten, 

Etiped., p. 483 "EjiTrtoOjc^ijc Ti/r okoIjv yinaBai xaiu itpoavraaui irvtu- 
(inros rip xovBpaiti, Snip (pqalv <£npWjo-&ii eVror Tor <ari>s KiifWos Bi'icfjv 
u'toipoifMVOV Kai nnrrd(«rov. 
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that the gloss xox\icoS« would seem to be derived. How 
far Empedocles attempted (like Aristotle) to distinguish 
between inner and outer ear is not plain ; yet everything 
depends on our knowing this if we are to understand him. 
It is probable, however, that by the x^P 0S he meant 
some structure which he found by dissecting the internal 
ear. Neither he nor yet Aristotle seems to have had any 
accurate knowledge of the 'ossicles'— the malleus, incus, 
and stapes— m the tympanic cavity, bridging the way from 
the tympanic membrane to the fenestra ovalis, and trans- 
mitting vibrations from the one to the other. This being so, 
the use of the word alatpoififvov here is the more curious. 

' Empedocles says that hearing results from the sounds 
coming from without, whenever the air, being set in 
motion by the voice, rings within (the ear). For the 
organ of hearing, which he terms "the fleshy bone," is 
a sort of gong which rings internally. The air, when it 
is set moving, beats against the solid parts, and thus 
causes the ringing sound V The ' solid parts ' are the 
same as the ' gong '. We notice that aicojj is used in two 
senses here ; first of the hearing, secondly of the organ of 
hearing. t\x<C\.v and iJxos are used with special frequency 
of ringing sounds, but particularly of those which rever- 

1 Cf. Diels, Dox. 501-2 ; Theophr. de Sens. § 9 ; Karsten, Emped., 

p. 483 rrjv ff atorjv aitb r&v i^bAj yiunrSm Tf>6<paii>, oraii 6 dqp wro rijt 
<pavffs Kivrj&tts t}XfJ eWiiv" ILarrep yap twat i^d»i t&v iauv >}xq>v [tip tirea 
r/xovvTa}] rfjv djcoj/i 1 , yjv rtpoairyopevti vdpKwot &£ov \o<ttdvv]. Ktvovpivju 
[miioiptvov ?J it naUiv riv aipa wpos tA vnprA «ni >r..«ip ^X""- Such is 

the text as suggested by Diets, Dox. 1. c. He has not ( Vers., pp. J77, 
209) adhered to his previous suggestion of itarovv for 3foi>, but, as the 
sense requires reference to the inner not the outer ear or ' concha,' we 
must accept some such correction or force the meaning of 3fo» beyond 
what it can bear. With regard, however, to Diels 1 ith ^otn-a for "amt 
WW, ' s ' ( necessary ? He explains ( Vers., p. 309) Kuifov trapwo? ofot 
thus: 'das Gehbr ist gleichsam eine Glocke der gltichgestimmttni?) 
Tone. Er nennt es fleischigen Zweig.' Keeping cow, then, we might 
suppose the meaning to be that the KiuBtoe took up and rang to the 
ifr6tpiH with which it was framed by nature to harmonize, or was, as 
Empedocles would say, (ififttTpot. There are sounds which we cannot 
hear, as there are colours which we cannot see, though other c 
may bear or see them. 
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crate within a cavity. Hence they are here employed 
ith idiomatic propriety for the \ji6ij>os, or * external ' sound, 
;verberated within the aural cavity. What distinguishes 
Empedocles' doctrine from that of Alcmaeon is the wlmv 
nterposed by the former between the outer and inner 
iges through which sound-vibrations pass before reaching 
onsciousness. For both philosophers air is the vehicle of 
ound. According to Alcmaeon the air in the outer ear 
s set moving by the l/'o^or, and in its turn sets in motion 
L he air in the inner chamber, which transmits the vibration 
) the brain. According to Empedocles, as the organ of 
vision contains a lantern, so the organ of hearing contains 
a bell or gong, which the <jt6(j>os from without causes to ring : 
this ringing, as we are vaguely left to suppose, being 
conveyed inwards by a subsequent process to the ' point of 
sense,' and the feeling or perception of sound being thus 
awakened. 

55- 'Empedocles explains hearing by stating that it isTbeo- 
due to intra-aural sounds. But it is strange of him to criticizes 
suppose that he has made it self-evident Iww we hear, ? m P e ; 
by merely stating this theory of a sound, as of a gong, theory of 
within the ear. For suppose that we hear the outer sounds ^"^'"f j, 
by means of this gong ; by what do we hear the gong itself, that hears 
when it rings? For this— the very point of the whole !gong'™ a ' 
inquiry — is neglected by him 1 .' Karsten too hastily 
inferred from liruidev here that this, not e^iodti; should be 
read in the former passage, Theophr. de Sens. \ 9, a-ui tuv 
i$a>8fi! ^/oipaip. But probably two different sorts of uWii^oi 
are referred to in the two different passages : the yj/6<f>ui 
coming from sonant objects in the outer space around us, 
and the \jr6(pot made within our ears by the 'gong.' The 
latter are here referred to, where Theophrastus with the 
it of a dialectician pushes the difficulty of such materialistic 
psychology home against Empedocles. The 'gong' rings 
' Theophr. de Sens. § 21 ; Diels, l)ox., p. 505 a\\a ittp\ pi* rfpi dioi)* 
an atroSfj), Toil iauBcv yiyin&ni ijicl^inir, iirevw to oua-Sai SijXor (ivni irit 
avovtrtv, Ivtov wotJjrravra tfrafpar Sitnrep kuoWot, ran pit yap i£io 61' 
ilvoy dinunpit, imirov B( if-ot/ioviTor JSid ri; toijto yap qvto Xfjirtroi 

{rp.ii-. 'EoaBtv rather should be ifaSiv. No sound comes from within. 
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to the outer sounds : but to us the sounds of the ' gong ' 
itself are a fresh incognitum : how do we hear them ? With 
another gong ? 

§ 6. ' Empedocles treats of all the special senses according 
to the same principle, and teaches that we perceive by the 
fact of the a-noppotat fitting duly into the pores of each sense- 
organ. Whence it happens, according to him, that no one 
sense can discern the objects proper to any other, inasmuch 
as the pores in the organs of some senses are too wide, in 
those of others too narrow, for the alien sensible object which 
should enter them, so that in the former case the emanations 
from the object pass right through without touching, 
while in the latter they are not able to effect an entrance 
at all 1 .' Empedocles and his reporters have given us no 
real clue to the various ways in which his principle that 
'like is perceived by like' was carried out by him in the 
psychology of perception. We can only conjecture how 
he would have applied it in the case of hearing. Probably 
the i.Tt6ppoiai of sound, being air, ' fit ' the pores of the ear 
qua containing air essentially. The principle itself is 
a deduction from the metaphysical theory that ' like affects 
like,' and seems intended merely to procure for the latter 
its psychological application 8 . The smallness of the part 
actually given to it in practice, in reference to hearing. 
however, is only one among many instances, ancient and 
modern, of the difficulty of bringing metaphysical theories 
to bear in any real way upon concrete psychical facts. 
Theophrastus, whether fairly or not, criticizes its applica- 
bility here, as follows: 'It is not by sound (^ooSio),' he 
says, 'that we perceive sound, nor by odour that we 
perceive odour, nor by the homogeneous sensible^ in 
general that we perceive the homogeneous, but rather 
by their contraries, so to speak. For the sense-organ 
which is applied must be itself indifferent (biraBij) in its 
nature. When indeed there are actual sounds within the 

1 Theoptar. lie Sens. § 7 ; Diels, Dox., p. 500, 

1 Cf. Theophr. de Sens. § 1 'E>wr«a'oKArjr Bi miparax mi rat/rat (sc. fit 
alaBqirfis) avuyiiv »ir Tij* o/ionStijTd. 
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ears, or actual tastes in the organ of taste, or odours in 
the organ of smell, all these senses become deadened to 
their office (KaxpuTtpat), and this the more, in proportion 
as they contain more of their respective "similars" 1 .' 
From this criticism it would at least seem as if Empedocles 
had endeavoured to give to his principle of similia similibus 
practical effect. But we have no direct means of judging 
such attempts or of estimating the fairness of the criticism 
of Theophrastus. For a similar difficulty as to the applica- 
tion of the principle to the theory of vision, cf. VISION, § 1 1 , 
Ip. 22 supra. 
Demoeritus. 
§ y. In explaining seeing Demoeritus assumes S*(/ceAa(as 
<ftu>Aa, see p. 29 n. 3) to pass from the object to the eye. In 
explaining hearing he makes the analogous assumption of 
' sounds ' ((JKuvai ), as particles thrown off by the sonant body 
and conveyed by the medium of the air to the ear, and 
through it ' to the soul.' The sound is a ' stream of atoms 2 ' 
which sets the atoms of the air in motion, and, joining itself 
with these according to similarity of shapes and sizes, makes 
its way into the body to the soul. Its chief, but not sole, 
entrance is through the orifice of the ear. His theory of 
sound is more reconcilable with his doctrine of primary 
and secondary qualities than is his theory of seeing. 

' He explains hearing somewhat in the same way as other 
writers do. For he says that the air, when it rushes into 
the vacuum of the ear, produces a motion there; only that 
it enters likewise at all parts of the body, but in a special 
way, and in greatest quantity, through the ears, because 
there it has the largest vacuum to pass through, and 
remains least stationary. Wherefore one does not per- 
ceive sounds with the rest of the body, but only with 
the ears. When once it has entered it is dispersed, 

I owing to its rapidity; for vocal sound (physically con- 
ridered) is due to the air being condensed, and entering 
with force. Accordingly, as he explains sense by contact 
externally, so he explains it as due to contact internally. 
1 Theopbr. de Sens. § 19. > See infra § 9, p. 102. 

H 2 
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Conditions One hears most acutely if the external membrane is dense, 
hearing. an( * *he vessels (<f>A48ia) empty and as free as possible 
from moisture, and if, moreover, they are well bored, both 
in the rest of the body and in the head and ears ; and 
if, in addition, the bones are dense and the brain well 
tempered, and the parts surrounding it as dry as possible. 
For thus the vocal sound enters in one volume, as it passes 
in through a vacuum large and without moisture and well 
bored ; and is dispersed swiftly and equably throughout 
the body, and does not slip out and away 1 .' While 
Democritus agrees with others in the main, his theory ha3 
the peculiarity of making the stimulus of hearing affect not 
merely the organ of hearing proper but the whole bodily 
organism. On this point Theophrastus afterwards directs 
his criticism, and to this he here draws attention in the 
words irXriv on ktL For Democritus 1 reduction (in which 
most <t>\xrio\6yoi. agreed) of all senses to modes of one, viz* 
touching, cf. Arist. de Sens. iv. 442* 29. It is a question 
what the 'external membrane,' on the irvKvdrrjs of which 
hearing so much depends, means. It does not seem to be 
the tympanum, as, from the tenor of the passage, density 
of this would appear to be an obstruction to the entrance 
of the &rjp, and therefore to hearing. It is rather the 
membranous covering of the inner surface of the concha, 
which has for its office to collect and conduct the arjp 
inwards. The irvKvorqs of this would (from Democritus* 
standpoint) prevent the arjp from slipping through and 
being lost (bicKTrCTrrciv) before it could pass inside and effect 
its purpose. 
Thepeculi- § 8. 'In this Democritus is as indefinite as other philoso- 
Democri- P^ ers > but the strange and peculiar point in his theory is 
tiis' theory the entrance of sound at all parts of the body, and its 
criticized dispersion through the whole body after it has entered 
by Theo- by the organ of hearing ; just as if this sense of hearing 

1 Theophr. de Sens. 55-6; Diels, Dox., p. 515, Vors., p. 391 ; Mullach, 
Democr., pp. 212-13, 342-4. The translation is from the text as given 
by Diels Vors., keeping irvKvovfiivov, which suits ad poo v a little below, 
but rejecting Schneider's rjj d<ofj for km. 
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were effected not by its proper orgfan, but by the body as phrastus. 
a whole. For even if the whole body is sympathetic to the onJfe" 168 * 
operation of the organ of hearing, it does not follow from criticism* 
this that the whole body has the sense of hearing. For it 
is sympathetic to the operations of all the senses alike, and 
not only to those of the senses, but also to those of the 
soul. Such then is Democritus' account of seeing and 
hearing. The other senses he explains in about the same 
fashion as that in which most other philosophers explain 
them V 

§ 9. In the above extracts from Theophrastus the par- Object of 
ticular object of hearing is referred to as 4><ovrj — voice or s ^%f '' 
vocal sound. This word is not of course equivalent to Hearing is 
sound in general, but it is taken, as often, for the leading ^ ^^ " 
type of sound 2 . It is chosen simply because speech is one So und " 
of the most interesting and important kinds of sound, of atoms. 
Democritus and others regarded sound as affecting the ^£ d the 
auditory apparatus materially or mechanically, in the form atoms 
of an inrush of air. Sound is a stream of atoms emanating ^^he^ 

1 Theophr. de Sens. 57 ; Diels, Dox. 9 p. 515, Vors., p. 392 ; Mullach, 
Democr. 213-14, 345. Theophrastus overlooks the fact that Democritus, 
according to the previous statement of Theophrastus himself, denies 
that we hear with the rest of the body, and gives the reason why we 
do not Mullach renders the words Trda-ais yap tovto ye opoiats irotcc, 
km ov \l6vov reus ala-Or^rea-iv dXka kcu rfj ^xS* 'enimvero omnibus 
(sensibus) hoc similiter ascribit, neque his tantum sed etiam animae,' 
making the subject of nouu Democritus instead of <rS>fia. The tovto 
y€ noui merely = cn/fwra(rx«, which Theophrastus has not wished to 
repeat. Mullach seems to think that we have here a general reference 
to the way in which Democritus explained all the senses and the 
soul materially. What Theophrastus means is that Democritus has 
just as good or bad reasons for diffusing the operations of the other 
senses over the whole body, as for doing this with the sense of hearing. 
In all these operations the whole organism by sympathy has a part, as 
in psychical operations generally. If, however, as Theophrastus would 
argue, the whole body cannot on this account be said, for example, to 
see, neither can the whole body be said to have the sense of hearing. 
For the possibility of sensory function without sense-organs or even 
nerves, see Haeckel, Origin and Development of the Sense-organs^ 
and G. J. Romanes, Mental Evolution in Animals, p. 81. 

8 Cf. Plato, Charm. 168 D olov fj ajcoq, (f)afi€V 7 ovk SKKov tiv6s ty aKofj fj 
(fxavris. fj yap *, Nat. 
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from the sonant body and causing motion in the air 
between this and the ear. The sound atoms are not sup- 
posed to reach the ear alone, but together with air frag- 
ments which resemble them. These fragments, following the 
law that like consorts with like, come together according to 
their similarity of shapes and sizes. Probably the purity of 
sounds depends on the similarity, the pitch and volume on 
the magnitude, of their constituents. ' Democritus says that 
(when sound is produced) the air is broken up into bodies 
of like form, and, thus broken, is rolled along by and with 
the fragments of vocal sound '.' Epicurus says of (puiyrj that 
' It is a stream sent forth from creatures uttering a voice, 
or from objects which make a ringing sound, or a noise 2 .' 
In terms precisely equivalent to those ascribed to Demo- 
critus (from whom no doubt he borrowed his views of the 
physical nature of sound), he states that this stream (not 
the ' air ') is broken up into ' bodies of like form.' We are 
left in little doubt what ptvpa — the stream — meant: Gellios, 
Noct. Alt. v. 15, speaks of it as ptvp.a &T6p.u>v (according to 
the probable conjecture of Burchard, accepted by Mullach 
and Diels, of &T6p.aiu for \6yiav). The nature of ^<oj^, as 
resulting from a blow (irAqy?!) struck on a portion of dtjp, is 
dealt with more in detail by Plato 3 and Aristotle. We have 
no further particulars than those above given to show us 
what the views of Democritus were on the nature of sound. 
1 i.e. the atoms sent off by the sonant body. Cf. Diels, Vors., 

p. 389; Plut. Epit. iv. 19 §3 AijiuiiipiTos itai to* aipn <l>ria\v els HfLoioirxijiiova 
Spvnrta&al oopata tal ovynaXivb't'itrBat toie ft t!js <£a>tfjc Bpavn-pamv. For 
6noivaxhi"iva cf. Theophr. de Sens. § 50 at tp\i/Zir {«;) Kara roiit 
u$(?nXjtoiJ£ rvBi'tai (tal tlviK/iot, if opoioaxipovtiv (='to conform') roTr 
aTTOTtrnovfitvois' ra yap o/niiJ>iAa jiiiWra iKaTTOi- ypapifru: The SpaCa/wra 
aipos here are opoioo-x'il 10 '" 1 wiih those f'k (finy'is, the atoms from the 
sonant body. If the latter are homogeneous, those into which they 
mince (Bpirmnv) the air are also homogeneous. Cf. Arist. 4ig b 23 r^c 

1 Plut, Epit. iv. 19 ; Diels, Dox., p. 408 'Emtovpos Tyy (par^r thai 

t6 ptv/ia tip 'ipoLvaxiipiyva dpi'Tino-Bat Bpni/o-paTa, 

' For the expression ptii/ia applied to <povii, cf. its application to 
Xdyor by Plato, Soph. 263 E to Bi -y' nir" (Ktivt)S [t^s ^"'^i] P"'pi 6ul rou 
UTopuTut 101/ ptTti rpSi'iyyov m'kAiji-ui \u'yor. 
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Anaxagoras. 
Anaxagoras held that sense-perception is effected According 
by the action of contraries 1 upon one another, for like is „),„ 9t ^" 
unaffected by its like ... on this same principle he explains Aoaxa- 
smelling and fearing 2 , the former taking place together applies the 
with respiration (inhalation), the latter by the fact of sound f'^f\ 
entering and making its way through the ear to the brain ; perceived 
for the bone which encloses (the brain) forms a cavity '"to t o explain 
which the sound rushes 3 .' Large organs better perceive ne ""nE- 
great and distant objects : small organs the small and animals 
near objects. ' The larger animals have more sensory Wlth ]ar e^ r 
power, and in a word sensory power is proportionate to have the 
the magnitude (of the organs of sense). For all animals overo'thers 
which have large, clear, bright eyes see large objects and in per- 
see them at long distances, while those which have small ^sorf 
eyes see contrariwise: and it is likewise in the case of "* 1 '"* 9 
hearing. For the large animals hear the great sounds volume. 
and those coming from afar, while the small sounds escape 
them, but small animals hear the small sounds and those 
close by them *.' 

§11. 'When Anaxagoras states that the larger animals Theo- 
have greater sensory power, and, in a word, that sensory £J 
power is proportionate to the magnitude of the sensory 
organs, the question arises: if this be true, whether have 
le small animals or the large animals the more perfect tnat ani ~ 

— , , , , mals have 

:nse? tor it would seem to be a mark of more exact aXa^mt in 






In this principle Anaxagoras followed Heraclitus, and probably 
Alcmaeon. 
-' How the principle is applied to hearing Theophrastus does 

Ssay. 
Theophr. lie Sms. §§ 27-8 ; Diels, Vors,, p. 323 'Ara£aydpar hi 
o()u. pit rmc iravriour to y&p opotm. utt«0h vwi. To3 iftoiav . . . 
ijrcot ii «ai o<r<ppaii>to-8ai tai axoiiu/ to piii iifia tjj ai/aitvoji, to ii t^ 
uwJn*I<rtJm r&v \('6<j>oi' a^pt tou iyKt(pilXov' to yap irtpiixo* ootouv tinai 
•tolXat, ik & ipaarrtw tou -ilr6<poi>. With Wachtler (Alcmaeon, p. 42) 
I have taken Tav iyntyakar as object of mpttxar. 

* Theophr.!. C$29; Diels, Vors., p. 323. The text translated is that 
/en by Diels with Schneider's insertion, accepted by Diels and 

sed upon Theophr. § 34 to lUytBos tAv alaSifrripiav. 
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proportion sensory power that the small objects should not escape it ', 

mam^'adt and ' l is not unreasonable to suppose that the creature 

Cciha] s which is able to discern the smaller objects should be able 

e oras*did to discern the larger objects as well. Thus it seems that 

not mean tne sma n animals are better off (on his showing) than the 

ibat lac , _ , , 

larger large in respect oi some senses, and, so far, the sensory 

fclletwi- P ower °f lne larger animals is inferior to theirs. If, how- 

sensory ever, on the other hand, it appears that many objects escape 

'ntitianj' tne senses of the smaller animals, so far the sensory power 

of the larger animals is superior V If Anaxagoras for 

greater magnitude had substituted kigfer development his 

proposition would have been more important. Except so 

far as size and higher organization accompany one another, 

there is no fixed relation between the perfectness of sense 

and the size of the sense-organs or of the animal. It 

may be, however, that Anaxagoras merely meant that 

the larger animals have greater, or more voluminous, 

sensations ; not that they have finer sensory discrimination 

than the smaller animals possess 3 . 

Objttt of § 13. The object of hearing, as already observed, is often 

smmd E i's referred to under the special name of •ptowij — vocal sound. 

physically ' Anaxagoras held that <p(ui'7j is produced by the breath (or 

^rset'in a i f m motion) which collides against the fixed, solid air and, 

""h""i.- by k v a reco '' ^ rom the shock, is borne onwards to the organs 

of hearing, just as what is called an " echo " is produced V 

1 Cf. Aristotle 442* 14. 

* Theophr. §§ 34-5 ; Diels, Dox., pp. 508-9. Romanes {Menial 
Evolution in Animals, pp. 80 seqq.) gives 'a general outline of the 
powers of special sensation probably enjoyed by different classes of 
animals,' referring to the investigations of Engelmann and Haeckel on 
the same subject. 

* For what Aristotle meant by belter sensory faculty (djcfw3<m 
alaOliaiaiy) as regards hearing and smelling, cf. de Gen. An, v. a. 781" 
I4-78l b 29, infra% 26. 

' Diels, Vers*, p. 325, Dox., p. 409 'A™£ny.Spar rijv $aivf)i/ yin- 
oflui Ttntufiaros nmutftraws fiiv arrpffieia aipi, rp 8' Smoinpoipfj rij* 
irX^f<«E |ic\pi 1™ atoan jrpoo-jMjjf'iiTos' KaSi «ai n)j' \tyopirrjv ijjjii 
ylvttrBat. For this cf. Arist. de An, ii. 8. 419 11 25 seqq., where the 
production of sound generally is illustrated by reference to the way 
in which an echo is caused. Aristotle (42o b 5) distinguishes ^17 



HEARING 



: and moved Function 



Diogenes of Apolloma. 

\ 13. 'When the air within the head is struck and moved I 

by a sound [hearing takes place] V rf Llrin^. 

' Hearing takes place when the air within the ears, moved Motion of 

by the external (impression), propagates such motion to the ear ptD p a . 

As Diogenes did not regard the brain per se as £ atta lo 
the special organ of intelligence, the last words may be due brain. 

Theophrastus. More probably, however, they mean that 
when the motion set up in the air within the ears has been 
propagated to the air-vessels in the brain, it is thence 

irded to the main air ducts ' in the region of the heart' 
where conscious perception is awakened. This would be in 
accordance with the opinions of Diogenes. 

'Hearing is most acute in creatures in which the veins are Conditions 
slender, and which have the meatus of the ear (analogously J e *'™" 
i what has been said of the organ of smelling) short, The air, 
slender, and straight ; and which, moreover, have the oArTin" 

(external) ear erect and large. For the air within the ears lcl, ,iGence 

and all 
when itself moved moves the air within (the brain) 3 . If created 
Ihe (orifice of the) ear is too wide, when the air within it is jj" n 6 a ' B,5<> 
moved there follows a ringing in the ear, and the objective of the 
sound heard is indistinct, because the body (of air in the hiring 
ear) on which it (the external impulse) impinges does not 
remain at rest*.' 'All creatures live and see and hear 

from ^i.ipor— 7 8« r^urr) tfni'r^or n't r'ativ in^ix ov ' , '*"' Y^P "J^u* oiSiy 

1 Diels, Km, p. 345, Dox., p. 406 rou iv rjj mdrnXiJ aipos uiri r!js 

1 Diels, Vors., p. 344 ; Theophr. de Sens. § 40 rip 6' anoyy Srav 
i t'r Toif iioiv di)p KimtSfis iirru roij i£u Ainfinj irpot ™ tynifaikor. 

* in these words we see foreshadowed the doctrine of hearing after- 
wards elaborated by Aiist.de An. ii. 8. The air in the ear as a whole is 
moved by the sound, and this motion is then transferred or propagated 
to the inner air in the brain. But see p. 259 infra. 

* Diels, Vers., p. 344 ; Theophr. de Sens. § 41 anovuv 8' ojijmra 
la al t# delists \tirrai, (jtak fi) ttaBamp Tjj owppijiiu Kan tji ukoj n'rparai 
SpaJtv "i"i \tnTor Kiii idv *ai wput iciJToir. tu olc opSiiv t^it Kai iieya' tivoii- 
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by the same thing (viz. air), and from this same thing alt 
derive their intelligence as well (riju &\kiiv v6t)triv) V 



Function 

and organ 
of hearing, 
The audi- 
tory regit)! 

from the 

the liver. 



Plato. 

§ 14. ' Plato and his followers think that the air in the 
head receives a shock, and that this air is then reflected into 
the intellectual centres 2 , and thus the sensation of hearing 
takes place 1 .' This account of Plato's view must be corrected 
according to the following passages. ' Plato explains 
hearing through the operation of vocal sound, for vocal 
sound is a shock, communicated by the air through the 
ears to the brain and blood, till it reaches the soul ; and 
the motion, caused by this shock, proceeding from the head 
to the liver, is hearing 4 .' 

' Hearing, which we have now to examine, is a third 
mode of sensation within us, and we must set forth the 
causes to which the affections of this sense are due. Vocal 
sound in general we must assume to be the shock conveyed 
by the air, through the ears, to both brain and blood 4 , 
propagated to the soul ; and the movement produced by 
this shock, beginning from the head and terminating in 
the region of the liver, is hearing .' 



1 Diels, Vers., p. 350 iravra i-ai otTC|i *a\ £jj nai < 

Jlijt rantri* Ign diro td£ uutoC jraira. 

1 The soul, for Plato, perceives through the organs of si 



m. 



1 Diels, Box., p. 406*28, b a8, Plut. Epit. iv. 16. Stob. Ed. 1. 53 
kiirwv (tut d! air airou ttX^tt(o-Ah tub iv 117 *«f>aA>J aipa' toutw ti 
araickatrBai th ra yytfuivina mi yirto-$ai rijr citoijs Tip at<r8i)<riv. 

* Diels, Dox., p. 500. 14; Theophr. de Sens. § 5 a*aip Si Sut Hjr 
(fiaviis Ofiiftrat" (pavi)v yap ftvai ir\rry<iv int ckjjoi iyit<pa\ou sal d'jjaTns 
oV btiik fMXP' 'i"'K^ s > T k' 1 "' ™° TQtT^r (irfinr oiru KHpaXijs fw'xP' W°™ s 

5 The blood-vessels do duty for sensory nerves. 

' Plato, Tim. 67 B ■rpWav 81 nt'o-ttnTnoj/ in l/fi'iv fUpot iituritOBOvai tJ 
iripl tijv axoi,v, it' ac ahiat Tti nfpi nl/ro (vpfialpH tradi/para, XetTfov' oA»c 
pin ovv (jiiDfi/v 8itp.iv tijv Si' Small im' tie'pnc iytuftaXiiv T( itai atpjiTot pixP' , 
+i>)(tje irX(jy^c SiaStBouiiiTiv, rijc bi vrr' a&Tijt Ktvitriv, otto i-ijr «t«£uXijs pit 
apjfopirtjv, T(\(uritrap Si mpi tijc tou ^TTarot iSpav, tutor)*. Plato's Con- 
ception of the physiological fact of hearing is thus summarised by Zelier, 
Plato 428 11., E. Tr. : ' The sensations of hearing are caused by the tones 
moving the air in the inside of the ear, and this motion is transmitted 
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J 15. We can hear nothing which does not possess or Object of 

ild tfmvq. 'If the sense of hearing is to hear itself, it s ^j. e 

roust possess <patv^i in no other way could it hear itself 1 .' J 

Distinguishing koyos (rational speech) from SiiWa (thinking), (^^) is i 

lato calls the former ' a stream accompanied with sound, * snoclc , 

* imparted 

eeding from the sou!, through the mouth 2 . ' He uy the air, 
ocal sound (^unf) as [on its physical side] ■&Erft£? 
motion, impelled from the seat of intelligence, through brain and 
mouth, and [as physiological stimulus of hearing] a pi0 pagated 
k caused by the air, through the ears, to the brain and wtnesoni; 
propagated to the soul. Vocal sound, is by an which 
:cnsion of the term, also used in the case of irrational ^ no ^! h ' 3 
mals and lifeless things, to signify neighings, and mere having 
, but properly it is articulate speech, considered as^^ n 
illuminating" the object of inteiligence V 'According 
> Pythagoras, Plato, and Aristotle, vocal sound is incor- 
poreal. For it is not the air, but the figure bounding 
the air, or its surface, that, in virtue of a certain sort of 
shock, becomes vocal sound. But every surface is in- 
through the blood into the brain and to the soul. The soul is thus 
induced to a motion extending from the head to the region of the liver, 
lo the seat of desire, and this motion proceeding from the soul is axoi\! 
In this summary two inaccuracies appear. The construction of 
fymipa^nv ti xai alfiaroc is not with flui (iis Zeller following Stallbaum 
takes it) but with jrXrjyqy: the conjunctions ti tat were enough to 
show that these words could not be co-ordinated with dVpw after tiro or 
with iriut after Bid, but must be regarded as objective genitives after 
"^tyfl", thus giving Plato's true meaning, according to the suggestion of 
Mr. Archer-Hind in his note, which he does not, however, follow in his 
translation. In the next place Plato does not speak of hearing as 
' a motion proceeding from the soul.' Like every other form of sensa- 
tion, it is for him a motion proceeding through the body to the soul, hi- 
ving an affection of both conjointly. Cf. Phiieb. 33 D and Tim. 43 C, 
1 Charm. 168 D, ' Sophist. 263 E, Theaet. 206 D. 

1 Diels, Dox., p. 407' 22, b 13, Plut. EfU. iv. 19, Stob. Ed. i. 57 

irAny^* two dt'poc it UTtnir xai tyiu<pai.av kqi hi/ihtoc fu'jfpi irvyfi' 
iofiirniv. \iynat 3« *ni mrnvjinirTiKuir t'jri t<ov aXoyav (ifmr ipou 1 ^ 
r a-^vx<"y "t XfHpfTurpot K«i •tyttfuH' Ki'aiur Si tfiioyri I) IvapSpis 
1 i)Hpu>Ti(<ivtra to vuitifupov. It is noticeable here that w ry«0iiXnu 
;: oifiaTur seems to show that the writer neglected or missed the 
e construction of the corresponding words of Plato, Tim. 67 B. 
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corporeal. It is moved, indeed, together with bodies, but, in - 

its own nature, it is absolutely bodiless ; as, when a stick is - 

bent, it is the material of it that is bent, but its surface ' 

is not affected thereby V • 

Theo- § 16. 'Plato states that vocal sound is a shock com- * 

phrastns* municated by the air through the ears to the brain and * 

version of J ° . . 

Plato's blood, propagated to the soul. According as it is swift ' 

of $»S£ n or s * ow * n * te mot * on > ** is shrill or grave in its tone. One \ 
Plato's ex- vocal sound is in accord with another when the beginning : 
oV^Sffer * of the slower is similar to the ending of the more rapid 2 «' i 
encesof Theophrastus seems to have intended, by the change he 
introduces into the order of Plato's words, to indicate that 
which has been above (p. 106, n. 6) given as their true con- 
struction. He makes it plain that the shock is imparted 
to the brain and blood, and that, grammatically, rXr\yl\ 
governs lyKtfykkov koI af/maro?. The blow — the shock — is, 
in the case of speech, due to the soul causing the air in 
the respiratory organs to strike against the sides of the 
iprripla, or windpipe (Arist. 4ao b 38). 

' In the same way we must look for the explanation of 
sounds, which present themselves to us as shrill or grave 
according as they are swift or slow, their movements now 
harmonious, at other times discordant, according to the 
similarity or dissimilarity of the motion excited in us by 
them. For when the movements of the preceding and 
more rapid sounds are ceasing, and have just arrived at 
a speed similar to that of the movements with which the 
succeeding sounds, adding their movements to the pre- 
ceding, stimulate them, then the slower sounds catch them 
up, and doing so excite no confusion, and introduce no 

1 Diels, Dox.y p. 409* 25, Plut. Epit. IV. 20 Uv6ay6pas nXdrw 'Aptoro- 
riXrjs daapaTop [sc. rrjv <fxt>tfT]t>]. ov yap rbv a* pa, ak\a rb axrjpa to ire pi 
rbv atpa Kal rr}p cn«f)dvuav koto rrotciv 7r\rj£w yipcoSat <f>a>vrjv m iracra be 
cm<f>dp€ia cur&fxaTOg' ovyjcti* trai pip yap rots a&pao'tp, avrq dc do*G>paTOS 
iravrodi jcadearqjce v* &oircp inl rrjs Kapirropivrjs pdfidov f) pep enKfxivcia ovdiv 
sracr^ci, f) di v\r) iar\v f) Kapirropcvrj, 

2 Diels, Dox., p. 525. 17, Theophr. de Sens. § 85 <f>a>vr)v di etvai irkrjyrjv 
vno dipos €yK€(f>dXov Kal aiparos oV &tchp ftc*xpt V"W7?° ofeiav &i Kal (Sapclav 
Trjv ra\€lav Kal fipabiiav' avp<f><i)V€tv 6" Stop 17 dp%r) ttjs fipadeias dpoia rj 
rjj tcXcvtiJ rfjs Ta\€las. 
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alien element ; but introducing into them the beginning of 
a slower movement, after the pattern of that formerly faster 
but now slowing down, they blend and form with them 
one single auditory affection of shrill and deep combined ; 
whence it is that they afford pleasure {rjbovriv) to the foolish, 
but joy (d<l>po<ruirJiv) to the wise, as the latter contemplate, 
in them, the divine harmony, thus showing us its own 
copy in mortal movements 1 .' 

$ 17. In translating this passage, a special difficulty 
arises from the want of an English word to distinguish 
nwjffis from <popa. To render Kivfyras by 'vibrations 2 ' 
would be easy, if it did not involve the introduction of 
a later scientific conception scarcely comprehended in 
Plato's thought. We should not hastily ascribe the scien- 
tific theory of the causes of high and low notes to Plato, 
Aristotle, or their predecessors. Alexander (Hayduck, 
p. 39), commenting on Arist. Met. i. 5. o85 b 26, speaking of 
the Pythagorean theory of the harmony of the spheres, 
represents the high notes in the scale as assigned by the 
Pythagoreans to the outer spheres, merely because these 
spheres are at the end of longer radii, and therefore move 
more rapidly, than those nearer to the centre. Not the 
rapidity of vibrations in air, but that of the mere onward 
movement of air or portions of air, seems to have been 
for Plato the producing cause of height in tones, 

Moreover, Plato, like his predecessors, believed that a 
definite portion of air was projected forwards from the 
sonant body to the ear ; not that a mere movement took 
place in the medium. Certain physical facts at the basis 
of harmonic theory, e.g. that halving the length of a tense 
string raises its tone an octave, were no doubt known, to 
the Pythagoreans and to Plato. That the former had 
determined the principal harmonic ratios is plain from 

: remains of Philolaus (Boeckh, PhiloL, pp. 65-86), and 

;se ratios were known to Aristotle (de Sens. iii. 439 b 31). 
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What is not so certain is how far they had any idea of the 
physical fact that a sonant object gives rise to a succession 
of air-vi brat ions 1 , whose frequency and amplitude condition 
the pitch and loudness of sound. Mr. Archer-Hind thinks 
it ' evident from Plato's language that he conceived the 
acuter sound both to travel more swiftly through the air, 
and to have more rapid vibrations' thus coming very near 
the correct explanation of pitch. But from the way in 
which Plato connects sounds, cupping-glasses, projectiles, 
&C, under one formula of explanation, it would seem as 
if the notion of air-vibration — i.e. vibration in an elastic 
medium — did not come before his mind at all. The 
swiftness or slowness of the sound -movement is for him 
just like that of the projectile; only that in the former 
case there is a succession of sound-stimuli, portions of air 
started off, as it were, one after another from the sonant 
body at a certain velocity, and at certain greater or smaller, 
regular or irregular, intervals. The theory of harmonic 
ratios in which Pythagorean ism delighted seems to be here 
unapplied by Plato, though elsewhere he shows himself fully 
acquainted with it 2 . I have, accordingly, refrained from 
using ' vibrations ' as a rendering of Kiinjirei? here, because 
such a rendering would seem to credit Plato with knowing 
that air is an elastic medium vibrating and transmitting sound 
by a series of contractions and expansions. Of this theory, 
originated by Heraclides or Strato, Plato had no conception. 
Ethical § 18. From the last extract it becomes apparent that 

theKDBe P^ at0 was aware of the ethical and emotional importance 
of hearing, of certain classes of sound. ' Harmony and rhythm 3 are 

1 The theory of vibration frequencies, as the cause of high or lo» 
tones, seems rather to have originated with Heraclides or Strato, 
according to whom each sound is composed of particular ' beais' 
(jrXi7yai) which we cannot distinguish as such, but perceive as one 
unbroken sound, high tones consisting of more such beats, low tones 
of fewer. Plato like Aristotle (contrast, however, Pseudo-Arist. Soo* 
1-5) held that high or low in tone depends on the speed at -which 
the sound travels through the air towards the ear. Cf. Zell. Arisl. 
ii. 379 n. and 465-6 n., E. Tr.; von Jan, op. at. pp. 135 seqq. 

! Cf. Phileb. 17C-E. 

■ Cf. Grote, Plato, iii. p. z66 ; PI. Tim. 47 C-K. 
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presents to us from the Muses, not, as men now employ its psycho- 
them, for unreflecting pleasure and recreation, but for the iXc^r 
purpose of regulating and attuning the disorderly rotations the de- 
of the soul, and of correcting the ungraceful and un- „f JJ^ij. 
measured movements natural to the body.' In the Republic g«"*- 
and Laws also Plato expresses his high appreciation of the 
educational value of music duly regulated and employed l . 
In this he was in substantial agreement with Aristotle, 
Indeed he anticipates the dictum of the latter 2 that hearing 
is more important than seeing for the development of mind 
and character. ' Of sound and hearing the same account 
must be given [as has been given of seeing] ; to the same 
ends and with the same intent they have been bestowed on 
us by the gods. For not only has speech been appointed 
for this same purpose, whereto it contributes the largest 
share, but all such music as is expressed in sound has 
been granted for the sake of harmony 3 .' The facts that 
\oyos is indirectly, as Arist. says) an object to the sense 
of hearing, and that on Xoyos higher education chiefly 
depends, are sufficient of themselves to secure for this 
sense a paramount place in the development of mind and 
character. 

Aristotle. 
§ 19. Aristotle 4 dividessound under two heads, ^o'^os and Object of 
iJHDVT). The former is the general name, including noises ; S on™d^~ 
the latter is properly used of vocal and articulate sound, divided 
but often extended to include musical sounds whether a"d^K* 
produced by voice or otherwise. Cause of 

Taking sound first in the more general sense, he dis- former, 
tinguishes between its actual and potential aspects. There ™° r | ) .^ 1 e c " 
are certain things which are incapable of producing sound, Three 



bronze, and smooth hard substances. 

1 potentially, soundless, the latter a 



s the former are, ("> * 
; potentially sonant, thing, (*) a 



1 Cf. Rep. 5300-531 c, with Adam's Commentary thereon. 

' DtScns. i. 437*6-17. 

1 Wato, Tint., 47 C, Archer-Hind's Trans. 

' For what follows see de An. ii. 8. 419" 5 seqq. 
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shock com- even when not actually sounding 1 . 'As it is possible for 
to'ii'bn a P erson possessing the faculty of hearing not to hear 
blow from actually at some given moment, so a thing may have the 
cbe.V)"*' property of sounding without always actually doing this, 
movement When, however, that which can hear realizes its potentiality, 

Inaroedium ... 

implied in and also when that which can sound does sound, then the 
"I* tial reanze d faculty of hearing and the realized sound both con- 
spheres do cur; so that the former may properly be named "actual hear- 
Why " 11 ing " ((iKourris), and the latter " actual sounding " (^o</n)tjir).' 
Violation Actualized sound is a local movement of something 1 , 

of hollow ,..,,.-- 1 . 

bodies. Air and involves the relation of some one thing to some other 
? n , h WB '^ thing, in some third as medium 3 . This third thing is normally 
i the case of land animals. That which physically 



The blow, 



und is a shock or blow. This cannot occur when 



1 causes 

medium, only one thing is concerned ; for that which gives the blow 
detetmi- and that which receives it are two different things. That 
nant or which sounds does so in relation to something else, and in a 
factor of , - i - i . , 

sound. Air medium, for the blow implies local movement {<tiof,6). That 

may serve w ^' cn moves with a movement of its own may produce 

both us sound : that which, as a boat on a river, moves because the 

and as thing in which it is fixed moves, produces no sound. Hence 

sonant the celestial bodies move without a sound, and we need 

body: how , ... , , , . , 

this is. not assume a music of the spheres which none can hear 4 . 
Sound, then, is not a shock or blow of any casual thing 
against something else ; for wool if struck gives no sound. 
Bronze on the contrary does produce sound, as do all 
smooth and hollow things. The bronze sounds because it 
is smooth ; the hollow things sound because after receiving 
the first blow they produce many, owing to the reverbera- 
tion (rij ava-Kkatrti) taking place when that which has been set 
in motion within them is unable to find an exit. Sound, 
is heard in air, and in water also. It is not, however, the 
medium, i.e. the air or the water, that chiefly determines 



1 Cf. 435* 28-426* 8. 

5 iptpojuvov rifds ici'mimr, 446 b 30. 
5 iriip yf/oipti tvhtojitde Titos Kai ri 
f<rr\v a!] P , 42a 1 ' 14, 419* 33. 

* 391* 1-15. 
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: production of sound. It is the blow or shock (irtijyij) 

ised by one body striking against another 1 in the air. 

2 air or water, too, may serve as one of the bodies which 

r* their collision produce sound ; but these are less sonant 

the solid bodies*. They may so serve to produce 

ind when the air, e. g., holds its ground on being struck, 

1 is not at once dissipated. Hence it sounds only when 

t struck quickly and forcibly. The movement of the 

riker must be too rapid for the dispersion of the mass of air 

■uck. This it may well be ; just as one might get in a blow 

t a moving heap, or whirling vortex-ring, of sand 3 in rapid 

rtion before it could retire from, and so elude, the blow. 

§ 20. An echo occurs when the mass of air set in motion 

r the 'stroke' rebounds like a ball from another portion 

of air formed into a single mass by some receptacle which 

confines it within fixed boundaries and prevents it from 

being suddenly dispersed. It would seem as if echoes 

must be always occurring, though not always audibly; 

just in the same way as light is being always reflected, as 

1 proved by its diffusion everywhere. 

What is said, and rightly said, to be the chief agent in 

tterrnining the hearing (as distinct from the production) 

f sound is vacuum*. But by this what people generally ■ 

1 not absolute void. The organ of hearing '* 

■o per consists of air 6 : and the air without us causes us o 

h 
1 In what follows Baumker {op. tit. p. 27) seems right in taking 
e to mean that sound is producible by means of air or water 
n contact with a solid striking body. Such sound is not so 
strongly pronounced however. Torstrik is wrong in proposing to 
strike out <1AX' ijrroi'. Themistius illustrates by the cracking of a whip, 
which shows that he took iv d*ui here to refer to a blow struck by 
one solid in the mere air or water and yet producing sound. As 
Torstrik in his clear note on 4ig b 20 says, 'iam ei in mentem venit 
stridor ille vel sibilus quern virga vel flagro efficimus celeriter discusso 
a iv eJ quodammodo etiam roil jrpos a vices gerit." 
fluid and solid are generally opposed inter se by 
I as by moderns. 
ifrdpfiov here cf. Hermathena, No. xxx, ' Miscellanea,' 

' Cf. 656 1, 13-16, together with 430* 18 seqq. 

' 6s6 h 16 to H rijc dm»)r niofiijrpjpioi' dipog thmi 0a/ifi>, 425° 4. 
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proper is to hear when it has been set in motion as one continuous 

formed of \ X) ^y 9 Owing to the fact that it is so easily dispersed, 1 

chamber this outer air yields no audible sound unless the solid « 

•die ear/ w ^ c ^ h^ ^en struck is smooth. In this case the air to 1 

This takes which the shock is communicated rebounds in a single united 1: 

^nd- mass, owing to the nature of the superficies of the said solid; 1 
movements f or t he superficies of a smooth body is one. Anything, 2 

air, and therefore, which is capable * of causing motion in a single : 

2^^ mass, of air, which reaches continuously to the organ of t 

the sonl, hearing, is capable of producing sound 2 . For the organ j 

soriumT 1 " °f hearing proper is physically homogeneous with the air ! 
Democritus (<n>/i<J>v7js Upt) 8 . Since then the air is one 4 it follows that 

criticized, when the outer air is moved, the inner air is moved also 5 . 

Animals Hence it is not true that an animal hears with all parts of 

do not r 

receive air the body •, nor does the air enter the body at all parts ; 

of the PmXtS ^ or t ^ le P* 1 "* which should receive the movement, so as to 

body: nor give it effect for consciousness, has not in every part ot 

teiTa? the body an inner air at its disposal such as it has in the 

•Up"* 8 ; ear 7 . But on this inner air hearing depends. Air in 

under general is soundless owing to its being easily dispersed: 

poariWe when a portion is prevented from being dissipated, and 

condition- this is affected by the shock of a blow, it yields or transmits 

y# sound. Now the air within the ears 8 has been built into 

its chamber in order that, being undisturbed by the general 

movement of the atmosphere, it may be sensitive to the 

different kinds of auditory movements propagated towards 

1 Not all things are so capable : ov di) iriur olov iav warden /ScXoVq 

&€\6vrjp. 

9 As Trendelenburg says : the air at the surface of the solid struck 
is here referred to as being one : that air which propagates the sound 
to the ear is referred to as one and continuous. 

8 For the above cf. 41 9 b 5-420* 4, 656* 16, 781* 14 seqq. 

4 420* 4 : I translate cva acpa, the restoration of Steinhart, cf. 41 9* 35. 

8 420* 5 : I translate Torstrik's reading 6 euro juvemu. 

• This implicitly controverts, with the same unfairness as Theophras- 
tus shows, the theory of Democritus. See §§ y-8 supra. 

7 ov yap rravry ?xct dipa to tuvrjaSfiivop fitpos xal Ifi^rv^oy. 

8 420* 9, 656* 15, where the expression r6 yap mvbv Ka\ovfi€vov depot 
irXrjpts ionv refers to the hollow of the ears in connexion with the 
whole occiput, or hinder portion of the cranium, which Aristotle 
strangely regarded as vacant, or containing air only. 
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The external medium which is to receive and transmit 

[ sounds must in itself be free from sound *, The outer 

lir is therefore per se soundless, a quality which it owes to 

its being so easily dispersed. But the air within the ear — 

le portion of air which is the essential element in the organ 

hearing — as distinguished from the outer air which is the 

ternal medium — has a proper motion of its own. Thus 

has a peculiar resonance, like a horn ; and this, while it 

ts, is a sign that the auditory faculty is unimpaired. When 

s ceases, it is a proof of deafness. We can hear to some 

:ent under water ; because the water does not enter the 

r-chamber of the ear. If it did so, hearing would be at 

n end. Hearing ceases to be possible, also, if the tympanic 

embrane is injured, just as blindness ensues if the 

tnbrane covering the eye is injured. As the water- 

lolding eye is joined with the watery brain, so the air- 

lolding ear is connected with the air-holding hinder part 

the cranium z . Perhaps the air in the ear is ultimately 

connected with that in the lungs — the origin of all the air 

the body 3 . At all events the essential part of the organ 

' hearing is the air-cell which has been thus described as 

>uilt into ' the ear. 

§ 2i. Is it the striker that sounds, or the thing struck? 
he answer is that both do so, each in its own way. Sound 
a movement of something mobile; something that is 
loved like things which rebound from smooth surfaces. The 
rface must be smooth, in order that the air may rebound 
it in a single mass (&8pw»). Sound, unlike light, 
■avels in the air from the sonant body to the ear. This 
t plain from the fact of our seeing a blow struck at a 
tance, but not hearing the sound of the blow till some 
me after 4 . Articulate sounds are due to the conforma- 

4l8 b 26 ion . . . tncritoii . . . ^di^ou ... to 5y{roiJ!OV. 
491' 31 Toirou (sc. the whole cranium) Si pipr) to pin wpaoBiot 
T& 9* oirtoBtov trio* . . . vno pin ouv to ftpiypa 6 fyici^>ak6s f<m» t 
ehov. Cf. 494 h 24, b 33,656 b 18 ira\m S" U ru* &■«* aaaCrms 
vt7oj8u> trvudiTTet. 
' 781 s 31 &u xi «ri T<Z ni/fvpaTutn popioi tj/v apx})V to\i uio-flijnjpiou ttvat 
' rijs danjt. ' 446 s 20 seqq. 

I 2 
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tion of the moving air. Such sounds are less accurately 
heard at long distances, because the form of the movement 
in the air becomes altered on its way to the ear 1 , 
qualitative § 22. Differences of quality such as sharp and grave 
ofWriT are potentially existent in the sounds themselves, but are 
e.g. pitch, actualized only in the actual i/rctyiyw with its correlative 
potentially 4*<H*rw. These two— yfr6<l>r)(ns and Skowis — are two aspects 
in sounds f one fa^ on ]y distinguishable by reason. Just as with- 
actnaliy, out light colours are not seen, though potentially in the 
sounds qua c °l° ure d objects, so without \fr6<f>ri<ns — the actualization of 
heard. sound — and its correlative Hlkowls — the actual perception 
colours. °f sound — the quality of sharp or grave is not heard. 
The terms These terms, sharp and grave (<$£v koI Papti), thus applied 
fa?* meta- are really metaphorical, being transferred from objects of 
inflation touc ^ to those of hearing. The sharp is that which moves 
to sound, the sense much in a little time ; the grave that which 
nature of mov cs it little in much time. The sharp as heard is not 
sharp and literally swift, nor the grave slow ; yet the quality of the 
Origin of former as perceived is due to the rapidity of the motion 
SlJJJZ of . ^at causes it ; while the quality of the latter is owing to 
fequencies. the slowness of the corresponding motion *. There seems 

of hearing, to ^ an ana l°gy between that which to the touch is sharp 
like all or blunt, and that which to the sense of hearing is sharp 
or involves or grave. The sharp as it were pierces ', while the blunt 
**x!frvm?' fu^s* because the one effects its movement in a short, 
as shown the other in a long time, so that incidentally the one 

ceptionof sounc * * s sw ^ t th e other slow 3 . Theophrastus {apud 
theAifyoi Porphyr. Frag. 89) controverts this theory, common to 
Hence Plato and Aristotle, which accounts for the difference of 
sounds that sharp and grave in sound by more rapid local movement 
loud im- in the stimulus of the former, less rapid in that of the latter. 

stro °thit ^ e st ^ mu ^ us °f th e higher note, he thinks, does not move 
sense. onward more swiftly than that of the lower 4 . Strato and 

1 44^ b 6. Cf. Probl, xi. 5 1 * 904^ 27 fj (fxavrj dr)p rts io-xyparurfUvos. 

* Aristotle seems to have in mind here Plato's account of sharp and 
grave in the Timaeus. Cf. 'Hearing,' Plato, §§ 16-17 supra. 

8 786 b 7-788 b 2, where the differences of of v and fiapv are explained 
with reference to male and female voices. 

4 Cf. Zeller, Aristotle, ii. p. 379 n. (E. Tr.). 
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t writer of the tract Utpl 'Akovttuv teach that every sound 
nulus is composed of TrXijyai or beating vibrations which 
we cannot distinguish as such, but perceive as one unbroken 
sound ; high tones, whose movement is quicker, consist of 
more vibrations, low tones of fewer. But the forward motion 
of the stimulus through the air from object to organ is of 
the same speed in either case l . 

(The sharp and the grave are contraries between which the 
ject of hearing in general lies. The sense of hearing pre- 
les over the province contained within or bounded by these 
ntraries. Every sense 2 occupies or represents a mean. 
Thus hearing stands between any two degrees of pitch, and 
on this ptaarq? depends its discriminative power. It is a pro- 
portion or Ao'yos of the Zvaprta, and, while indifferently poised 
with respect to all, contains in itself the discriminant between 
any two different sounds whatever. A concord such as the 
octave is a ratio of I to 2. But this (as object of hearing) and 
a*orj (as sense of hearing) are, at the moment when both are 
actualized, one; hence the latter, sc. atari, is also a ratio (Xo'yos) 
(see infra § 30). Hence, too, excessively loud sounds are 
injurious to the faculty of hearing, as they tend to destroy 
the ratio or proportion (the finely balanced, delicately poised 
position) which it holds between the evavHa, and amongst, 
or in relation to, all possible pairs of differences of pitch, and 
hence to destroy the ntuo'njs on which rests its discrimina- 
tive power. The same is true of each other sense as 
regards its object. On the other hand, those composite 
objects which in their composition exhibit the qualities 
corresponding to the nature of their organ, are pleasure- 
giving. Thus concords which themselves involve a ratio, are 
pleasing to the sense of hearing ; and the same may possibly, 
in some unknown way, be true of the relation between each 
other special sense (or sense-organ) and its proper object 3 , 
when the pleasure from the latter is truest and greatest 

j 33. Thus far we have considered ifroipos or sound t^^i 



when 



1 ZcUer, op, at. ii. 465 n. 

9 Cf. Sensation in General, § 24. 

1 See de An. ii. 12. 424* 27-434 b i, 426* 27-' 
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from ^oj. generally. Voice (<^o>ot?) is a special kind of sound pro- 

betw«m duced by living creatures. Inanimate beings do not utter 

musical voice, though by a metaphor a flute is said to do so, as are 

^j # also other sonant things capable of varieties of tone (foroVao-is), 

and hence of producing melody and bid\cKTo$, or ' discourse 

of sound.' 'ATrrfrao-ts is the genus which includes Mrao-is and 

iv€<ris, while p4\os is used for notes in the melodic series. It 

is not so easy to give a direct translation of &i.6\€ktos as here 

employed. I have rendered it by a metaphor, as being 

distinct from fiikos and used to designate the effect of 

a number of instruments played in harmony or in unison. 

To 'discourse sweet music' would not unnaturally be 

expressed by a metaphorical buikcxOfjvai. Articulation and 

harmony are terms as suitable for the interplay of ideas 

in conversation as for that of tones in concert. The voices 

of animals are possessed of these musical qualities. 

Voiceless § 34. There are, however, many animals which have no 

the fish * voice : e. g. those called bloodless, and also fishes. Those 

°* &** .. fishes which, e. g. in the river Acheloiis, are said to utter 

Achelous & 

have not voice, merely make a noise with the gills or some such 

they otIv P art " ** * s <l u * te natural that fishes should not have voice; 

make a since, as we have said, sound depends on movement of air, 

kind of while voice is the sound made by an animal, but not with 

^ , every given part of its organism, it follows that only those 

twofold animals which inhale air have voice 1 . Nature employs 

ment°of the t * ie a * r * at * s " 1 ^ a ^ ec ^ ^ or two objects, just as she employs 
inhaled the tongue for tasting and also for speaking. The two 
UtioiTof 1 " objects for which she employs the breath are (a) the regu- 
tempera- lation of the internal heat of the body; and (b) the 
production production of voice. The first of these objects is sub- 
The 01 ^ serv * ent t0 ^e purpose of the animal's existence, the 
of voice second is a condition of its well-being. 
Utionf 1011 " The windpipe is an organ of respiration 2 . The organ to 

1 Hist. An. iv. 9. 535* 27~536 b 24. 

9 <\>apvy£ is here (535* 29) used for \apvy£ (535* 32). In Aristotle's 
time these words had not come to be distinguished as they now are. 
Nor does <f>apvy£ here differ substantially from dprTjpia (sc. ^ rpax^ta) 
further down (535* 15), hence I have rendered it by ' windpipe.' 
'ApTTjpLa of course had not come yet to mean ' artery.' 
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which this is subservient is the lung, possession of which is 
due to the fact that land animals have more heat than others. 
The region of the heart 1 is that which primarily needs 
respiration and its cooling effects ; hence the necessity 
that the air should enter this region as it does in the 
process of respiration. One consequence of this arrange- 
ment is that a shock can be imparted by the soul, which 
tenants that region, to the inhaled air; by this shock the 
latter is struck against the trachea, as it is called 2 ; and by 
the stroke vocal sound is produced. 

§ 25. For, as has been said, not every animal sound is 
vocal sound : not e.g. chicking with the tongue, or coughing. 
The production of voice implies that the organ which 
communicates the shock in the first instance must be 
animate, and have some mental representation accompany- 
ing its action K There must be this representation, because 
voice is significant (mjfmvTtKos) sound 4 , and does not merely 
imply any shock imparted to the air inhaled, as for 
example, in coughing. On the contrary, in uttering voice, 
one uses the inhaled air in order to make that which is in 
the trachea strike against the walls of the trachea itself. 
Hence it is that one cannot utter voice while in the 
act of inhaling or exhaling, but only while holding the 
breath. He who thus holds the breath and speaks, excites, 
in doing this, a movement in the fund of breath held in. 
Fishes do not inhale ; therefore they do no* possess a 
windpipe, and hence they have no voice 5 . 

5 26. ' In accurate hearing as well as in accurate 
smelling two things are involved : one is the discernment 
as far as possible of the different qualities of the objects 
the other is the power of hearing or 
; distance. The power of keenly dis- n 

' Here the lung is said to be in the ' region of the heart' ; cf. 668 b 
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Urol y^64>ot (noy rJrjjuW) are significant (SqXoiitri n). 16* : 
1 For §§ 20-27 cf - de An. ii. 8. 4io. b as^ii* 6. 
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learning cerning the qualities of their objects is dependent on the 
to repeat^ organs of these senses, just as the corresponding power 
dictation depends on the organ of seeing, in which this power 
a phono'- C resides if both the organ itself and the membrane enclosing 
graphic j[ be free from alien matter. For the passages of all the 
why sensory organs, as has been stated in our work On Sensa- 

persons tion, extend towards the heart, or in creatures without 
ortiolep'tiy a heart, to the analogous organ. The passage of the 
hear'ie&i* sensc °f hearing, since the organ of this sense is formed 
well than of air, terminates at the point where the connatural spirit 
haling "the produces \ in certain animals, a heaving, pulsating, move- 
breath, ment, in others maintains the respiratory process. On 
aiTeciedby the fact of its terminating here— in the region or seat 
chan g esof of the central or common sense — rests the power we have 
humidity of learning from dictation, by which the sounds we make 
5nnere"*c. ecn0 verbatim those which we have heard ; which implies 
The sort that the movement expressed through our speech is an 
apparatus exact reflex of a movement which had passed in through 
which our organ of hearing, as if both were impressions struck from 
perfect one and the same die ; and thus it is that one utters in 
jj^" 8 ' speech exactly that which he has heard." Thus in repeating 
smses from dictation one acts like a phonographic record. 
tlthThose ' Persons yawning or exhaling hear less well than persons 
of other inhaling, because the starting-point (ri)i> ipxyv) of the organ 
of hearing is adjacent to the part concerned in breathing, 
and hence, when the organ of breathing sets the breath 
in motion, the apparatus of hearing is at the same time 1 

1 For what precedes cf. 456 s I-2Q. To trifupvrov wr*S)ta : this 
pervades the channels of hearing and smelling, and is the medium 
by which sounds and smells are conveyed to their respective senses. 
Cf. 744* 3 h °* oafyptott Kill !j ano<i napoi •rvrairrovrit irpos rim at pa ri» 
BipaBtii TrXjjpetr ov/ttpurini jtmv/mtoc, )r(poi«iw*r irpoc ra (jiXi^ut ru irepi 
tiiv iyic.i<t>aXuv kt4. 

* 781* 30 seqq. The Didot translation is : ' quoniam principium 
sensorii auditus parti spiritali impositum est, et quatitur moveturque 
spiritus eodem quo instrumentura movet tempore ' — as if ro imvpa were 
subject to triUadai koI kiwwAii. This is a grammatically possible con- 
struction, but the sense it gives is irrelevant. It is needless to say that 
when the organ of breathing does its office, the breath is moved, and 
besides Aristotle's point is that there is a disturbance of hearing at 
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ihaken or moved ; for the organ of breathing while exciting 
movement is itself moved, {and therefore excites movement 
i the adjacent organ of hearing 1 ). The like happens in 
wet seasons and climates : the ears seem to be filled with 
breath owing to their proximity to the organ which governs 
respiration. Accuracy in discriminating the sensible quali- 
ties of sounds and odours depends, therefore, on the clearness 
of the sensory organ and of the membrane which covers it. 
For, as in the case of vision, so in such cases the move- 
ments that take place under these conditions are all plain 
Id immediate intuition.* 

As regards the capacity or incapacity of certain animals 
for hearing or smelling distant objects, the case is likewise 
analogous to that of vision. 'Animals which have, in front 
of the sensory organs, as it were, conduits extending to 
a considerable length through the sensory tracts concerned, 
are capable of perception at long distances. Hence animals, 
like Laconian hounds, whose nostrils are long can discern 
odours keenly at a distance. Likewiseanimalswith ears which 
are long and projecting, like those of certain quadrupeds, 
cornice-wise (d.Ttoytyeitru>)j.4va) far out from the head, and 
which have the spiral interior also long, {can hear at great 
distances); since such ears catch the movement from afar off, 
and deliver it to the sensory organ. As regards the general 
perception of distant objects man is inferior to almost all 
other animals, in proportion to his bodily size ; but on the 
other hand he is superior to all in the nicety of his dis- 
crimination of the sensible distinctions in objects perceived. 
The cause of the latter is that his sensory organ in each case 
is purest and least contaminated with earthy or corporeal 
matter, and he, of all animals, has naturally the most deli- 
ately fine skin in proportion to his bodily magnitude 2 .' 

ich a time. Hence I take r)p upXH" *"« alaSqriipiov tov rf}i anoys again 
5 subject in the second clause, and to tmiiia as accus. after mvouwot. 

1 The facts referred to by Aristotle are due to the proximity of the 
Eustachian tubes to the auditory passage: owing to this when we yawn 
r exhale forcibly we have a feeling of obstruction in the ears, and 
earing is for the moment impaired. 

' For § s6 cf. de Gen. An. v. 2. 781' is- b 
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§ 27. Aristotle states, as we have seen, that hearing 
depends upon vacuum, or what is taken for such, i. e. a 
portion of air enclosed in the inner chamber of the ear. 
This, however, is somehow connected with the air in the 
occiput, and the results of the sound -movements in the 
outer air which affect it are conveyed within ; and from 
this interior air the movements ultimately find their way to 
the region of the heart, which is the central or common 
sensorium. Of the passages connecting the external auditory 
apparatus with the interior of the head, he does not seem 
to have had a clear conception. ' One [viz. the inner] part 
of the ear is nameless, the other is called the " lobe." The 
whole consists of cartilage and flesh. Inwardly its forma- 
tion is like that of spiral shells, the bone at the inner 
extremity- (into which, as last receiver, sound comes) being 
in shape like the [outer] ear. This inner ear has no passage 
(nopos) into the brain, but it has one to the palate (o&pavos) 
and a vein (</>Aity) extends into it from the brain.' 

' Certain animals, as was to have been expected, have 
the organ of hearing situated in the head. For what is 
called the vacuum in the cranium is really full of air, and 
the organ of hearing, as we hold, consists of air. Now 
passages (iro'poi) lead from the eyes into the blood-vessels 
around the brain ; and a passage leads back, likewise, from 
each of the ears and connects it with the hinder part of 
the head V ' The organs of sight, like all the other organs 
of sense, are attached to passages (i-nl voptup), but while the 
organs of touching and tasting consist either of the body, 
or of some part of the body, of animals, those of smelling 
and hearing are themselves passages filled with connatural 
spirit (ttA>Jp«s truj^vrou TwwfiaTos) in communication with 
the external air, and terminating inwardly in the blood- 
vessels which surround the brain and extend from it to 
the heart V It is by means of these blood-vessels that 
the external auditory impulses are finally conveyed to the 
central sensorium. 

1 C£ 492* 15-21, and 656 b 13-19. 
■ De Gen. An. ii. 6. 743 b 36-744" 5- 
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§ 28. Aristotle was even more strongly impressed Biologies!, 
lan Plato with the intellectual, ethical, and aesthetic luo |_ 
importance of hearing compared with the other senses, ethical, and 

... , , . oesthetic 

It contributes not only to the preservation of animals, values of 
but to their well-being, and, in the case of all those *^ nseof 
which possess intelligence, assists powerfully in the 
development of this. 'As regards primary vital needs, 
the sense of sight is more essential, and more directly 
contributory, to an animal's security: but, as regards 
intellectual development, and in its secondary consequences, 
the sense of hearing takes a higher place. . . . True, the sense 
of hearing only imparts knowledge of the different sensible 
qualities of sound, and in the case of a few animals, those 
of vocal sound ; yet, in its secondary effects and their In its 
bearing on intelligence, the part contributed by hearing ^.°° s dary 
is greatest of all. For to rational discourse (Ao'yos) is besting 
due the power we have of learning, and such discourse p!; y C hoio- 
is an object of hearing, not indeed directly, since what E'™ 1 worth 
we hear is as such merely sound, but incidentally, for it ing. Ren- 
ts made up of words, and each of these is a significant ^vorJkR,^' 
sound {av^fioKav). Hence if we compare persons con- sounds 
genitally blind with persons congenitally deaf, we find aim exed 
that the former are the better developed intellectually 1 .'"" 1 ™ 1 , 
That learning depends on the sense of hearing, so that depends 
those who cannot hear cannot learn, is dwelt upon by Animals' 5 
Aristotle elsewhere. ' Creatures may be endowed with leam by 
a certain amount of intelligence without having the power | f 'th^ctn 
of learning, as is the case with all which are destitute of the distinguish 
r r i . . r t a > f i > significant 

faculty of hearing sounds, as, for example, bees- 1 , bpeaking SD nnda. 

of the habits and characteristics of the lower animals, after s f eu ' B 
pointing out how these vary in intelligence, he goes on: particulars 
'Some of them possess in common with man, to a certain JJJ,J n 'b eis . 
degree, the faculty of teaching and learning, whether from bearing 
another, or from mankind ; those, that is, which have ^f r 



: 
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Cf. dt Sens. \. 437* 1-17. 

Met. i. I. 980 11 32-4 ijiperipa piv 
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the auditory sense, and can not merely hear sounds, but also ' 
distinguish by this sense (bLaurOavtTcu) the different qualities 
of significant sounds 1 .' But the importance of hearing 
as an instrument of education arises chiefly from the fact 
already mentioned that words (ovopaTn) are in their nature 
general (mip/ioAa), They are marks of typical mental 
impressions associated with them by both speaker and 
hearer. They stand for notions. The impressions of sight, 
on the other hand, are primarily of the nature of particulars 
and appeal rather to the individual. Those received from 
k<Syos through the sense of hearing are, almost from the 
first, of the nature of universals, and therefore almost 
directly (i. e. so far as we understand them) stimulate the 
faculty of intelligence. But when words are combined in 
sentences, and form trains of reasoning, their mind-develop- 
Written ing effect is still more obvious. When to that of spoken 
a'Xk&elf wor< J s we zdd tne effect of words written, and remember 
io spoken also that language with its symbolic power ranges over the 
' whole tract of ocular as well as other sensible experience, 
we can easily understand the paramount intellectual effect 
ascribed by Aristotle to the sense of hearing. He is, how- 
ever, careful to point out that hearing has not these grand 
results directly, but only nara ovpPtfiTiKos. Like every other 
sense its immediate data consist of particulars 8 . 

§ 39. In its bearing upon moral character, hearing, which 
e makes us acquainted with music, is in Aristotle's opinion 
The modes of very great importance. No other sense can compare 
nnsi or con, P ete w ' tn it m tn ' s respect. ' Why is it ' (the writer of 

Object of the Problems asks) ' that the object of hearing alone among 
^^ the objects of sense possesses character (fjOos *x*0 > that is, 
affects the emotional temperament of the hearer ? This, he 
adds, is true of it, even when the music is unaccompanied 
by words. Neither colour nor odour nor savour has a 

» Hist. An. ix. I. 608' 15-21. 

1 Hence, in tie Sens. i. 437* 13, atovaros &•> belongs to what follows, 
and the comma should stand not after &v, but after liaB^trtas, or else 
in both places. What the writer wishes to guard against there is the 
false notion that the full significance of Xiryor is matter of immediate 
perception by the sense of hearing. 
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similar effect 1 -' 'The movements set up in us by music 'notation' 
are of the nature of action, and actions are the " notation " ^^^ 
of character*. We must not merely take our share in the 'notation* 
pleasure which all derive from music, but consider whether ;□ mM 
and how far it has an influence on the mind and character. ^""'fjPi 
That it has this influence would be plain if it could be compost- 
shown that by its means our characters are qualitatively QjfJJjL 
determined (*owi rwts ro ijftj ytveptQa). That this, how- Mate 
ever, is true is proved not only by many other sorts of S^fJit 
music, but particularly by the compositions of Olympus ; ""^ P le »- 
for these raise the hearers to a high pitch of excitement intimately 
(ro«i roi ^tx«s ivOovmatrriKas), and such excitement is an ™^ rc,cd ,. 
affective state of the mind and character frov ictpl jjjp if^xij* «nd 
Wot-s viBot). Further, music gives pleasure ; and virtue 7"^ 
consists in taking pleasure in right objects, as well as in (■W"-™) 
loving and hating rightly. 1 Our mind and character undergo g^ed 
a change as we listen to the music that we love. Hence ■<*£**"£ 
the musical modes (al ip^oi-iat) are naturally distinguishable respond to 
from one another according as they correspond to different n, 1 ^^^ 
dispositions of character. Some are melancholy, others position*, 
gay ; some produce mental elation, others tend to calm powerful 
excitement. Hence it is obvious that music has the j*j* iea . ce " 



power of influencing character ; from which it follows 
that it may be a powerful instrument of education*. 

$ 30. An account of Aristotle's views on avpuftaivta, orTheAri*- 
tbe theory of concords, would lead to a subject with which acC o™ 
we are not here concerned — Greek Harmonics. Besides, of 11 " 
though we find many allusions to the physical basis of music found in 
in the works ascribed to Aristotle, nowhere, except in the "* »■(*?'">•■ 
unquestionably spurious Problems, do we find this subject of con- 
treated technically. There are, however, in the de Senstt jj^^.j 
a few references which assume on the reader's part familiar analogies 

1 Preb. rut 37. oi9 b 36-9. Aristotle was not the writer of the Pro- 
blems, yet they were chiefly inspired from his works, and so may serve as 
evidence for his general doctrine in this and many other matters. 

' Prob. 9I9 b 3S~7 "l ** swnfattt mVni nparriiai «i<rir, ol 8* tspagtis 

fSmt mifuiaio iariv. o-ijfiaoi'a is the term for musical notation. 

* Cf. to general Pol. viii. 5. 1339* n-i34° b '9. particularly 1340* 
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THE FIVE SENSES 

acquaintance with it. We will therefore extract, from 
the Problems and elsewhere, some passages containing 
certain leading ideas which may at least serve as an 
adequate commentary on these references. 

First of all hearing itself is or involves (§ zz, p. 117 supra) 
a ratio of composition. ' If a concord is a species of vocal 
sound ; and if the sound and the hearing of the sound are 
(as has been shown) in a certain way one, (though in 
another way at the same time not one) ; and if again 
a concord is a ratio, it follows that hearing (ttji» fttwjv) 
is a ratio of some sort. Hence it is that each excess of 
either the sharp or the grave spoils the bearing (as it 
spoils the concord) 1 .' 'Nature has an eagerness for con- 
traries, and of these, not of similars, composes concord (t& 
ctiJ/ioWoii),' 'Art, imitating nature, also brings contraries 
together. Painting, mixing together white and black, 
yellow and red, renders its representations " consonant " 
(ovuiptovovs) with their originals ; while music, mixing sharp 
notes (0ffoyyous) with grave, and short with long-sustained, 
in sounds of different timbre {iv biapSpois tpiovaU), brings to 
pass one single harmony (appoviav) *,' ' It is the mixture of 
notes, not the mere sharp or grave, that forms (the pleasing 
sound we call) concord 3 .' 'Concord is a particular kind of 
mixture of sharp and grave V ' They (concords) are ratios 
of oppositea like the octave and the fifth V ' The concords 
are few compared with sounds in general ; since they are, 
of all combinations of sounds, those based on numerically 
expressible ratios 8 .' 

' Mixture is possible among things whose extremes are 
contraries : it is impossible that there should be — unless 
in some incidental way — a mixture of white and sharp: 
there can be no such mixture of them as of sharp and grave 
in a concord V ' The soul perceives the mixture of sharp 

1 424' 27, 426" 27 seqq. 

1 See (U Mund. v. 396 b 7-22. This is, however, a non-Aristotelean 
work, ' De An. iii. 2. 426 1 ' 5. 

* Met. viiL 2. 1043" lo m/fi/fiutta Si uf*o( «ji jSapi'ot (mI£ie toioSL 

' De Sens. vii. 448' 9. 

' De Sens. iii. 43^ 31-440* 2. * De Sens, v: 
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and grave in a concord with one single act of sense' : it of pleasure 
would require two such acts to perceive sharp and white — DO teai ' 
data of two different senses *. st " se . ot . 

Sound travels, however, though light does not. When 
we see a person at a distance strike a blow which causes a 
sound, the sound does not reach the ear until after the stroke. 
So each of a row of listeners, posted at ever greater distances 
from the person, would hear the blow at successively later 
times 2 . 'Hence certain theorists say that the sounds (ol 
<l>6<poi) which affect the hearing in a concord (nififanw) do not 
all arrive at the point of sense coins tan taneously, but only 
seem to do so, and that this seeming is due to the fact that 
the interval separating their different arrivals is too short 
to be noticeable. . . . This, however, is not the case, for it 
is impossible that there should be a time-interval too short 
to be noticeable 3 .' Such a theory would involve an instant 
of blank or vacant consciousness, which we cannot admit. 

' The term apuopucrj is ambiguous, for it may refer either to 
the mathematical knowledge of music, or to the perception 
by the ear of musical consonance. Those who have a good 
ear perceive the facts of such consonance. The mathema- 
ticians, on the other hand, know the reasons of these facts. 
For mathematicians can demonstrate the causes of musical 
concords, yet it often happens that those who have this 
power have no perception of the concrete particulars *.' 

§31. A writer in the Problems asks: Why does the Why does 
interval between the extremes in the octave (in certain cases) se em C U n,\ e 
escape the ear, and the composite whole pass for unison ? sononiJ 
The answer suggested is, that 'this unisonous effect is due ^ 
to the fact that each sound — the high and the low — 51 
identical with the other. For in sounds equality a 
from proportion, and the Equal is a branch of the One 6 .' JJ 
' Degrees of consonance (says Chappell) depend upon the lI 



identical 



1 De Sens, vii. 447 b 7. 

1 De Sens. vii. 448" 19-26. 

* Prod. xix. 14- 9'8 b 7-12 Bii rt 

toaXayar Itrarrjt fit* ^iptfyyw, to S* 

tf.dt.p. 85 n.) 



2 De Sens. vi. 446 b 5-26. 
* Analyl. Pest, i, 13. 79* 1 
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Actual proportion that coincident vibrations bear to those which 

thiifog- "sound apart" [i.e. are dissonant]. The unison alone is 

Kstion. perfect consonance, because therein only do all vibrations 

ihe octave coincide V But the degree of consonance in the octave is 

"T "JT'of S reater than f h at m anv other interval, because in this, 

all inter- whose total ratio is i : 2, the proportion between coincident 

canseiu ano - non-coincident vibrations is I : i, i.e. greater than in 

™tio is any other. On the proportionality thus maintained of con- ' 

inn— nil i ..... 

in integral sonant to non-consonant vibrations in the octave appears to 

"T'JV rest the ' equality ' spoken of above ; and on this equality, 

of other again, rests the ' approach to oneness ' which causes the 

always in- mterva l to he unnoticed and the sounds taken for one. 

Tolve in Aristotle speaks with less subtlety of this matter. ' It is 
one of the . . ,. . , , . , 

terms an caster to perceive a thing (in its proper nature) when single 

improper than when blended with something else, e.g. wine when 

fraction. & , 

The octave unmixed than when diluted, or honey, or a colour, or the 
*™JjV^" note highest in pitch (i"Jri) when by itself than when in the 
the ratio octave V 'Also the quarter tone escapes notice : one hears 
integral"" 1 the melodic rise and fall of the voice as a continuum, but 
number tne interval between the extremes in the quarter tone passes 
theother' un noticed V 'Why' — it is asked in the Problems* — 'is the 
intervals oc tave the most pleasing of all intervals ? Perhaps because 
Funriamen- its ratios are expressible by integral terms, while those of the 
of the" 011 °ther intervals are not so. For since the string of highest 
pleasing pit ch, the wjnf, is (in its rate 5 of vibration) double the string 
awtwvta. lowest in pitch, the vTrdrtj, for every two vibrations of the 
Itisaxiyoi f ormer the latter has one, and for every two of the latter 
and u^'m the former has four, and so on. But the rate of vibrations 
l"™!"" of the vifrrj is once and a half that of the pity. Thus the 
which is interval of one to one and a half in which the fifth con- 
sists is not ultimately expressible in integers ; for while the 
less is one, the greater is so many and a half more. Hence 

1 Cf.Chappell, History of Music, pp. 321-4; von Jan, op.cil. pp. 96, 
101 no.; Wimdt, H. and A. Psych, p. 69 (E.Tr.). 

* Arist. de Sens. vii. 447 0, 17-20. 

s Arist. de Sens. vi. 446 s 1-5. * xix. 35. 920" 17 seqq. 

• Only by this parenthesis can the sense be given. The *ifn\ was 
but half as long as the ihtbttj. The passage, therefore, implies more 

e knowledge of the vibration of strings than Aristotle possessed. 
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integers are not compared with integers, but there is 
a fraction over. The case is similar with the fourth : 
the interval 3 : 4 cannot be expressed as a ratio of one 
to any integral number; it appears i:i|. Or perhaps 
the octave is most perfect because it is made up of the 
fifth and the fourth, and is the measure of the melodic 
series V 

' We are delighted with concordance of sounds because 
such concordance is a blending of contraries which bear 
a ratio to one another. But a ratio is a fixed arrangement — 
a thing which, as has been said, is naturally pleasing V ' If 
we take two vessels equal and similar to one another, but 
the one empty, the other half full, and cause them to sound 
together, they form an octave with one another. Why is 
this ? Because the sound coming from the half full vessel 
is double the other (in rate of vibration) 3 .' The Problems, 
from which these extracts are taken, are later than Aristotle, 
and in some ways represent more highly developed theories 
of music and of harmonics than those of Plato or Aristotle. 

§ 32. It would seem, and has been urged by many, e.g. Probable 
by Trendelenburg, Arist. de An. p. 107 (Belger), that 1^°^ 
a portion of what Aristotle wrote on the subject of vocal 'be tract 
sound must have been somehow lost. In his work de Gen. treating of 
An. v. 7. 786* 23, we read: 'As to the final cause of so . und - The 
voice in animals, and as to what voice and sound in treatise 
general are, an explanation has been offered already, partly ^"hatntui 
in our work on Sense-perception, and partly in that on 'known™ 
The Soul*.' Again further down: 'With regard to voice, 
let this suffice for the information not definitely given 
already in the works on sense -perception and on the soul V 



1 Prob. xix. 35. 920* 27-38. The Didot pi 
('38) is here adopted ; also Bekker's t ixtiro for rt, 

3 xix. 38. 92I* 2-4 ot(i0oji.i(i fit xaipnpir Jti xparrii 
ivaiTtiov wpos SXXij.W 6 ph olv Xdyot Ta£ir, 8 fyv <pi<rci 

5 Probl. xix. 50. 922 11 35-9. 

* Cf. 786 b 23 TiHir piv ovv itera Quvqy i^" to. fffia 
5X«t 6 ijfotjioc, fa piv iv roif ittp't niVflijufut, ra 8' 

B Cf. 788' 34 irtpl pit ovv ipuirtjr oaa plj wpon 
timpurrat ko! iv rols Trep'i irvj^s, Totravr' tlp^aOa. 
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In the de Sensu, however, while the physical properties of 
the objects of seeing, smelling, and tasting are examined 
and described, those of hearing and touching are entirely 
omitted. There, for the psychological import of the five 
senses, we are referred back to the work de Anima : while 
as to the physical character of the objects of all five, we are 
promised a discussion to follow ; yet while three of these 
are discussed two are passed over. There is no formal 
or set treatment of them in that little tract 1 . The frag- 
ment ritpl 'AkowtHv is un-Aristotelean. Its opening words 
agree with the views of sound -trans miss ion ascribed by 
Alexander 2 to Strato, whom therefore Brandis (too hastily 
as Zeller thinks) regards as the author. 'According to 
the riepi 'Akouotwi' (803 11 34 seqq.), every sound is composed 
of particular vibrations (xKyyaC) which we cannot distinguish 
as such, but perceive as one unbroken sound : high tones, 
whose movement is quicker, consist of more vibrations, and 
low tones of fewer. Several tones vibrating and ceasing 
at the same time are heard by us as one tone. The height 
or depth, harshness or softness, in fact every quality of 
a tone, depends (803 11 26) on the quality of the motion 
originally created in the air by the body that gave out the 
tone. This motion propagates itself unchanged, inasmuch 
as each portion of the air sets the next portion of air in 
motion with the same movement as it has itself,' (Zeller, 
Arist. ii. pp. 465-6 nn., E. Tr.) 

1 Cf. de Sens. iii. 430* 6-17 ri rcart 6tl \cytiv 6novr avr&v ou» . . . 1} *{ 
ijio+ov . . . (ifinioic S( ku'i irtpi A$t|!. 

■ Ad Arist. de Sens. (p. 126, Wendland). von Jan, pp. 55 seqq., 135, 
ascribes the irtp't 'Akouotw to Heraclides, 



THE ANCIENT GREEK PPVCHOLOGY 
OF SMELLIN' 



Alcmaetm. 

§ i. We have little direct infor 
maeon's psychological theory of ' 
that remains is the following, a 
which I extract, the one from Th 
the late compilation of Aetius. 

' He taught that a person smells by means of the m.,^ 
drawing the inhaled air upwards to the brain, in the respi- Lu 
ratory process V Not the nostrils alone, therefore, but these 
in connexion with the. brain form the olfactory apparatus. 

' He held that the authoritative principle— the intelligence 
— has its seat in the brain ; that, therefore, animals smell by 
means of this organ which draws in the various odours a to 
itself in the process of respiration V Besides these two 
direct references to Alcmaeon, there is a probable allusion 
him bearing on the same subject. Socrates in the 
Phaedo, reviewing the history of his own mental develop- 
ment, tells his friends that in his youth he had been 
interested in psychological questions, and that of these 
one which presented itself was ' whether it is the brain 
that furnishes us with the senses of hearing and seeing and 
smelling 1 .' The various theories referred to by Plato in 
this passage are sufficiently distinctive to show that in 
mentioning each he is thinking of some particular philo- 
sopher. The theory which referred sensation to the opera- 
Theophr. de Sens. § 25 ; Diels, Vors., p. 104 ootppaiuttrSat Bi 

jiitr'tv ufm r a avair viiv avayovru to irrevfuj nfiir rim tynit^aXov. 

In the following paragraphs the terms 'smell' and 'odour' are 
used indifferently for the object of the olfactory sense. So, 
too, 'taste ' is sometimes used for 'savour.' 

* Act iv, 17. I, Diels, Dox., p. 407, Vors., p. 104 ty ra lyicttfiaXip iwai 
to tiytiiOMcuv' rouT-o) ovit c(T<l>piiiveir6nL eXxojrt Ria roif dvairfooiv rat oa-fias. 
PlatO, Phaedo 96 B, Diels, Vors., p. 105 nonpar . .. 6 iyxiipaXos 
alaBijcrtit naptx<0" rov axnvnr Kal opatr Kal QtKppaivtaBai. 
K 2 







What is the 

internal 
apparatus 
with which 
the breath 
is brought 
in contact 
for the 
purpose of 
olfactory 
sensation > 
The object 
of smell, 

discussed 
in the 
remains of 
Alcmaeon. 
Modem 
physiology 



physics. 



THE FIVE SENSES 

tion of the brain was characteristic of Alcmaeon. The 
expression to ryytpoviKov in Aetius betrays the lateness of 
the writer; for it only came into vogue with the Stoic 
school. We have, however, the authority of Theophrastus 
for the statement that Alcmaeon regarded the brain as_the 
great organizing centre of_ sensation. 'All the senses he 
regarded as somehow connected with the brain 1 .' 

§ 2. In these meagre statements is contained all that we 
know of Alcmaeon 's psychology of smelling. They amount 
only to an expression of what ordinary observation might 
suggest respecting it. Yet even in this short flight of 
speculation there was room for divergence of opinion. 
Every one felt convinced that the process of respiration 
is largely instrumental to the olfactory sense, and also that 
it is so in virtue of its connexion with some internal 
apparatus. Thinkers disagreed as to what the latter was. 
Alcmaeon, for what reasons we are not informed, supposed 
it to be the brain. Aristotle, as we shall see, firmly—held 
the contrary opinion, that the internal scat of the olfactory 
sense (as well as the other senses) was not the Jirafr^ but 
the heart — or the region of the heart. We have no informa- 
tion as to Alcmaeon's views respecting the object of this 
sense, odour, or the manner of its generation as a physical 
fact. But before we express our disappointment with 
Alcmaeon's shortcomings on this subject, let us reflect that 
even now very little more, of any essential import, is 
known than the brief statements he has given us contain. 
Anatomy has, of course, enabled modern psychologists to 
speak with a fullness impossible to the Greeks of the 
structure of the olfactory apparatus, but as regards the 
olfactory function itself, and the exact manner of its per- 
formance, it has little to teach. Experiments have shown 
that sensations of smell, like other sensations, may be 
excited in us without the presence of odorous objects in 
the ordinary way, by means of other stimuli. But for the 
explanation of this sense itself, we are still left with such 



' Theophr. de Sens. 26 fatten 
or i'fKtfjtaKov. 



c attrdljtrfic avyipTr^&ai rr«E tybs 
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statements, as that ' particles of odoriferous matters present 
in the inspired air, passing through the lower nasal cham- 
bers, diffuse into the upper nasal chambers, and falling 
on the olfactory epithelium produce sensory impulses, 
which ascending to the brain, give rise to sensations of 
smell.' In this sentence, from the pen of Sir Michael 
Foster, introducing the subject, it is curious to observe 
how much might pass for a mere expansion of the brief 
description of the same facts left us by Alcmaeon '. Modern 
physics is as helpless to explain odour as physiology to 
explain olfactory function. 

Empedocles. 

§ 3. The remains of Empedocles, except as regards his Organ and 
theory of JmoppoaC, show us little more than those o£\njfi£L 
Alcmaeon to elucidate the psychology of smelling. Who have 

' The act of smelling (he said) takes place by means of olfactory 
the respiration ; hence those persons have the keenest sense J*?*' , 
of smell in whom the movement of inhalation is most interfere 
energetic *.' ' Empedocles holds that the sense of odo 1 




. with the 



lungs ; that accordingly, when the respiratory process i 
laboured, at such times, owing to its roughness, we do not ™ s P' ra - 
perceive smells when we inhale, as happens with persons 
suffering from catarrhs V Respiration, on which the intro- 
duction of odour and smelling depends, is a process in winch 
the mouth and lungs and also the pores of the skin operate 
alternately 1 ; smelling being incidental to that part of the 
process in which the mouth and lungs are agents. 

1 Cf. Foster, Text Book of Physiology, § S59, p. 1388. 

1 Theophr. de Sens. § 9; Diels, Vors., p. 177; Karsten, Emped., 
pp. 480-3 otrtppqaiv Se yivttrdai rf/ irammj' 8iu Kui pii\iara oaifipaivfodai 
Tovrmic o't (rqlofl poraTT] tou ."crflfiaroc f) KiVijr/ic 

5 Aetius, iv. 17. 1, Diels, Dox., p. 407, Vors., p. iSrEfnrcBoKXfjf rait 

(nwurvor) fiapfia yiviTai, ta-ra rpa^imp-a (sc. rijt avawvoijs) p) avvavsSavtaSai, 
its firl *«» pevfuzrifojif'iiaii>. 

* Empedocles illustrated by the filling and emptying of the clepsydra. 
Cf. the verses in Karsten, 275-99, an d Burnet's version, Early Greek 
Philosophy, p. 230. Plato in principle adopts Empedocies" theory of 
respiration, Tim. 79 a-e. 
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Tlieophras- § 4. ' As regards the other senses, how are we to apply the 
ius crm- ^ principle " that like is discerned by like " ? . . . For it is not 
pedocles" by sound that we discern sound, nor by odour that we dis- 
(i™>»/ii cern °dour, and so on. . . . When sound is ringing in the 
simititus ears, when savours are already affecting the taste, when an 
looifactoty odour is already occupying the olfactory sense — at such 
*p" k ', times the senses each and all are dulled, and the more 
des so the greater the quantity of the cognate objects which 

esplaLiftfie na PP en to De m their organs V ' His (sc. Empcdocles') cx- 
fact that planation of the sense of smelling is absurd. For, in the first 
smell place, the cause he has assigned for it is not sufficiently 

which do g en eral (ov koht^p), since there are some creatures which pos- 
Some sess the sense of smell, but do not respire at all. Again, it is 
w^uhf 1 "* cnild ' sh to sa y. as ne does, tnat persons smell most acutely 
follow if who inhale the breath in greatest amount (rovs ■nXfia-Tov 
ofEmpe^ eiwnrfii^ieVows) ; for respiring is of no avail for this purpose 
dodes if jh e S ense is not in a healthy condition (/xij vyiawovtrris), or 
Respiift- ' is not, 50 to speak, (av«pyfi£vi)? xtos) open. There are many 
bSiwS P^ 80115 wri ° ( no matter how much they inhale) are in- 
the cause capacitated (irwiipioo-0cu) for smelling, and have no perception 
— noT mS whatever of odour. Moreover, those whose (01 8i/<nryoot) 
directly, breathing is distressed, or who are ill (novovvres), or sleep- 
pedocies ing {itofJetJBoDT-fi), should, on Empedocles' theory, perceive 
thought, odours more keenly than others, as they inhale most air. 
The contrary, however, is the case. That the act of 
respiration is not directly (xad' avro) the cause of smelling, 
but only indirectly (kotu avfj.j3ffii]K.6s) t is both evident from 
the case of the other animals {i.e. those which do not respire 
yet have this sense), and is further proved by the patho- 
logical states just referred to 2 .' 
Odour, § 5. ' Most odour emanates,' says Empedocles, ' from 

1 Theophr. de Sens. § 19; Diels, Vers., p. 179 ra Si wipl i-dr 

aXXaf alaSqotis jrSt npim/apto iu ipo'na ; ... oflV* yap ^d<£i» ri» ^6<por, 
out' iapfi ri)v oo-prfv oflrf rols aMoie tois opaytviaiv . . . 4jpw <t* cVwrot ('* 
uurir J} ja'X&v iv yliafi *ai ooptjc tv o<r(ppi')nti Kai(f>6ripai nanai yinorrat ™i 
^aXXnc Snip A i> trXijpfir icri iw 6fuAuv. 

' The above, as also the following, criticism is determined by the 
Aristotelean theory of smelling. Theophr. de Sens. §tj 21-z; Dicls, 
Vors^ p. 179. 
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bodies that are fine in texture and of light weight' 
(Theophr. de Sens. § 9). In reply to this Theophrastus 
denies that light bodies are especially odorous. 'It is 
not true, either, that the bodies which most affect the 
sense of smell are the light bodies ; the truth is that ^ 
if we are to smell them, there must be odour in them to c 
begin with ; for air and fire are the lightest of all, but yet a 
do not excite the sense of odour 1 .' The objective odour 
comes, according to Empedocles, in the form of a-aoppoai 
from the odoriferous bodies. Such is the scent which dogs 
follow. The hound 'searches with his nostrils for the 
particles from the limbs and bodies of the beasts, and for 
such whiffs of scent from their feet as they leave on the 
tender grass V ' But,' replies Theophrastus, ' if wasting 
is a consequence of emanation from a substance (and 
Empedocles uses this very fact of the wasting of things 

1 Theophr. de Sens, § 22 ; Diels, Vors., p. 179. 
* Plut. de Curies. 11, Quaest. Nat. B3 ; Diels, Vors^ p. 211; 
Karsien, Emped. p. 253: 

Ktpfiara &Tjpeiiav pt\tatu iivRTfjptriv tpevvatv 
(jimipara 0') ana dmr'AtmE wotaiv AiraXjj irfpi irotp. 
This is Diels' reading. He adopts Buttmann's wp/iara for the r«p- 
lurra of Plut. lie Curias., the tippara of Quaest. Nat. — the inconsistency 
and obscurity of which show the text to be corrupt. By xippara 
Empedocles denotes not ' fissa ferarum ungula ' as Lucretius {vide 
infra) seems to render, but the air^pmai — the material particles which 
are the proximate object of, and which stimulate, the sense of smell. 
This seems better than (a) to read withKaxsten rf'ji^iaTuXfXj'aii^'cubilia 
extrema, ultimi ferarum recessus"; or (b), with Stun, to interpret 
Tipparii fifAe'idr as = ' extremitates membrorum,' i.e. 'pedes, 1 i. e. 'pedum 
vestigia ' ; or (i) to accept, with Schneider, Kippma as a derivative of 
alpai (which would be impossible) = 'cubilia' ; or finally (d) to follow 
Stein (Emped., p. 70) in adopting viXpara {Duebn.) = ' the soles of the 
feet,' or ' vestigia.' Plutarch, Quaest. Nat., explains the meaning to be 
that the dogs rdt aTTUfifiuat amKapffivaaaiv, as tvmnAtiirfi ra Bijpia tij vXfl. 
Lucretius had the lines before him when he wrote : ' turn fissa ferarum 
ungula quo tulerit gressum promissa canum vis ducit,' de Rer. Nat. iv. 
680: which reads as if he translated xipfiara (uttpu) by 'Jissa ungula.' 
(jrwv/iard fl"> is Diels' supplement of the words quoted from Empedocles 
by Alexander, who denies Empedocles' theory of odours being uttd,^™;, 
rting that neither odour nor colour can be dispersed (Siocnroo-flac) in 
lateriaJ particles, as Empedocles' line of reasoning would imply. 
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as the most general proof of his theory of emanation), 
and if it is true that odours result from such emanation, 
the most odorous substances should perish most quickly. 
But the contrary is the fact, for the most odorous plants are 
more lasting than any others.' 

$ 6. The a-noppoai of odour find their way into the irdpoi 
of the olfactory organ. If the anoppoal are symmetrical 
with the TTopot, the sense is stimulated ; if not, no perception 
occurs. 

' Empedocles lays it down, with regard to all the senses 
alike, that sensation is due to their respective a-noppoai 
fitting into the " pores " of each sense-organ ; whence it is 
that the several senses cannot discern one another's objects, 
because the pores of the organs, as compared with the 
h-noppoai of an object other than their own, are in some 
cases too wide, in other cases too narrow, to admit them ; 
for he asserts that these dmoppoai in the former case pass 
unchecked straight on, without touching the sides of the 
pores ; while in the latter case, they cannot find ingress 
at all 1 .* 

Democritus. 

$ 7. Democritus has left us considerable information as 
to his theories respecting sight, hearing, tasting, and touch- 
ing, but what we know of his views on the sense of smell 
can be stated very briefly. 

He reduced it {as he did all the other senses) to- a-mode 
of touch -. ' Why is it that Democritus, while he explained 
the various objective tastes in conformity with the sense of 
taste, omitted to explain objective odours and colours in 
conformity with their subjective senses? He ought, if con- 
sistent, to have explained these sensibles too By his theory 

1 Theophr. de Sens. § 7 ; Diels, Vors., p. 176 'EpirtSokkijs ii 

wcpi diraow 6)ioius Xtyfi Kai <t«iui f« iyappArrnii tit To&t mipovt rott 
(itdo-Tjjt alodiivHrOiit' iio Hal oli Simauffai to. aWiji.av Kplintv, on ran fiiv 
(sc. alaBijatdiv — n'iirBijTriplwv) dipvitpoi jtoie, ray te o-Taiiiripoi rvy\arovai\i 
oi jrdpol irpot to mo-Brpaii, &r to pin ovx airTaptiia SitvToviiv (•= ' pristinum 
in permeando impetura servare,' Diels, Dox., p. 500, 22 n.), tu 8" SXmt 
t!trt\(litv 011 ii/'aaOat. 

1 Ariat. ik Sens. iv. 442* 29 ; Mullach, Democr., p. 405. 
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of "figures" 1 .' Theophrastus tells us that in his theories 
respecting smelling, touching, and tasting, Democritus 
' resembled most other philosophers V For him, as for most 
of the other ipvo-iokoyoi, all the several senses were ulti- 
mately modifications of the sense of touch. So with the 
objects of these senses: they too were but variations of 
the tangible, their qualitative distinctness being merely 
subjective — due to (pavraaia 3 . Having explained in detail 
the various sensations and objects of tasting, he probably 
thought that those of smelling — closely related as they are to 
those of tasting— could be easily explained on the analogy 
of these, as deducible from the figures of the atoms which 
caused them. However this may be, 'he neglected to add 
a definite account of odour ; all he tells us respecting it is 
that the finer matter, passing by emanation from the heavy, 
produc es odour. What the particular natures of the agent 
and patient in this sensory operation are he did not go on 
to inform us, though this was the main point 4 . 1 
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§ 8. ' Anaxagoras asserts that we exercise the sense of 
smell in connexion with the respiratory process V ' Large 
animals (according to Anaxagoras) hear loud sounds, and at 
great distances . . . small animals low sounds and those close 
by. And it is likewise as regards the sense of smell ; for air 

1 Theophr. de Odor. § 64 ; Diels, Vors., p. 390 rl flq n-on jSijud- 

ipiTos tovs per xup<ius irpuf T^i< ye vo-iv dn-oo'iDwri, rot 0" otrpns *ai Tar xp° a * 
tix opaiuK Jrpoc rut iitroKnpivat nlaSr/at .5 ; (Bei yap in rin o~xyfiaTW. 

' Theophr. de Sens. § 57 nrp'i fiiv tyiait *al dtoijs ovtws awodi&mn, ris 
ti aXXac alaBi/atit o^eoo* o/iotuc trout rols TrXfi'iTToit. 

' Cf. Theophr. de Sens. § 63 r£» Be aXXsw aladijrmv alhfyas 'feat <piiirtv, 
«XXu rrurrci jrcifljj T17E aloBiprtot dXXoiou|«VijE, e| qt yivtoOat tpJ» ipamaatar. 

* Theophr. de Sens. § 82 ; Diels, Vers., p. 396; Dox., p. 534 iwpl fie 
oojiije itpuoa<{iopi£nv wapritty ■ny.ljy iotdvtoj', oti to XenTip aisuppiov aitu tSw 
ttapitor jroniTijp noVi}*' itoiav fie ti tijw <f>io~iv on una rlyot jrdirjn, owin 
rpoiri$riKiy, amp laois r)i> KvpianaTov. Of 6a/il)ii Diels (Dox. !.C.) says 
' servavi ut Democriteum.' For the Epicurean and probably Demo- 
critean theory of smelling, cf. further, Lucret. iv. 673-86 with Giussani's 
notes. 

* Theophr. de Sens. \ 28 ; Diels, Vert., p. 323 io-avriitc fie nai otr- 
dipaiHirfat . . . d/ia rf) nvanvOQ. 
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when thin (he says) is more odorous, since in proportion as 
it is heated and rarefied its odorousness is increased. A 
large animal, as it respires, while inhaling the rare air 
inhales the dense also, but the small animal draws in 
the rare air by itself; wherefore large animals are more 
perfect in this form of sense. For odour is more pro- 
nounced (juSAAoy ttvat) when near than when far off, on 
account of its greater density (in the former case), and 
its being weakened by dispersion {in the latter case). He 
states that as a rule large animals are insensible to the 
finer sort of odour, while small animals fail to perceive 
the denser kind '.' According to Theophrastus, Anaxagoras 
held that the larger animals had a more perfect sense of 
odour, as well as of other sensibles, than small animals 
possess. The general reason for this is that, while the 
former inhale both the dense and the rare, the latter inhale 
the rare alone. On this Theophrastus observes that 'it 
exposes Anaxagoras to a peculiar difficulty. Anaxagoras 
asserts that the rare air is the more odorous, yet that a more 

1 Theophr, de Sens, § 30 ; Diels, Vers., p. 323, Dox., pp. 507-8 «™ 
en-1 Trjf uaijlpiiaiiiic apoiat' ofrir pin yap paKKov tqv \tirrov aipa, Otppai- 
voptvov pit yiip Ka\ pMmvpfvov a{uv. 'AwbhV Si to piv piya (£o* apa 
rif papyital riif iivkvw efiKftv, Tu Si (wcpov auTov tov puy6p' Bin not To piyaXa 
/loXXoi' aloSavctrBai. Kfll yap TrJ* oa-pijii iyyvs (sc. avoav) ttvtu paKkov % 
nappio fliii tu irvxvoTipav e'cni, anstiarvvpivrpi Si arx&vfj. e/jffo'oi' 4« *w fiirfit 
oiiK aio-BuKfo-Bat to pir ptyi&a -rip \emifi [dipot], tu 8i pitpa jt)i ■nvtvrjt. 
I have thought it better to read, according to Diels' former suggestions 
Dox., p. 507, 33 □., rdv Ti-uKtov for T& w., and uvrov tin) payor for avuVi ravp. 
Though tu wvkv6i> ( = tqv ttvkv, aipa) would serve, yet hItotov p. certainly 
perverts or ignores the reasoning. Also with Diels, Dox,, p. 508, 4 n., 
I reject dVout (after n)? Xhtt^) as a 'glossema,' and understand 
ocr^r with the adjectives Xtnriji and iruwrjt. In his Versokratiker 
he does not give effect to all these suggestions, printing to* 
ttumw indeed, but keeping the avra, and printing ttjs Xhtttjs dipos in 
open type, as if to mark a quotation, and to assume that Anaxagoras 
made nr,u feminine. But the npj mwnji is not so printed by Diels, nor 
is it likely that Theophrastus would have thus once retained the 
Homeric and Hesiodic gender of this word, even if we assume Anaxa- 
goras to have used it in the passage of which Theophrastus was here 
thinking. Besides e"X«iy is the verb used of taking in the mere iiqp both 
just above, and later, Th. § 35 ad fin. (riv pavov IXnm) : while alaSdrt- 
o-fJm seems properly to require on-pi), as object of the sense of smell. 
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ute sense of smell is possessed by the animals which 
nhale the dense air than by those which inhale the rare '.' 
We can, however, find at least a partial solution in the 
ct that while the smaller animals are confined to inhaling 
le rare air, the larger inhale both the rare and the dense. 
Jut a difficulty remains. In the next sentence, we read, 
a further reason for the superiority in this respect of the 
arger animals, that odour is more pronounced ([taWov 
lvai) when close at hand than when at a distance, on 
:count of its being more condensed when near, and be- 
coming weakened through dispersion when at a distance; 
id that the smaller animals are defective in their per- 
;ption of the more condensed form of odour, while the 
,rger fail in that of the rarer form. How these are 
reasons for the proposition that the larger animals pakkov 
aladdveadat — have the more perfect sense of smell — is not 
sy to understand. We may, however, suppose that the 
rger animals receive into their larger olfactory organ 
greater quantity of the enfeebled odour from a distant 
object, and thus perceive it, while the smaller, receiving 
only a small quantity, fail to notice it. But there seems to 
an incoherency in the argument, arising from confusion 
ind interchange between air (rare or dense) as object of 
odour proper, with air merely as its vehicle. 
That Theophrastus was perplexed by the argument is plain 
from what he says of it in connexion with the other senses 
(cf. supra ' HEARING,' Anaxagoras,^ 1 1). Theophrastus finds 
in the position thus taken up by Anaxagoras a resemblance 
to that of Empcdocles, who held that perception is effected 
by means of emanations fitting into the pores of the sensory 
organs. 'Anaxagoras in explaining the superior sense- 
perception of the larger animals by a proportionateness 
setween the objects which they perceive and their larger 
organs of sense, seems to adopt the view of Empedocles ; 

1 Tbeophr. de Sens. § 35 ; Diels, Dox., p. 509. I 71X711 *Vi Tiji oarppijtrtais 
■a* (i. e.affecting Anaxagoras peculiarly as compared with Empedocles) 
'f^a'aifi Svtrx'pif' afar I"? 7°P ^T" t"* ^ti"<>" «<p" fiMtor, oarppainaSm 
H ixpSiimpov Sou Toe jrvevoy !] tov panQV tXxfi. 
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for he represents sense-perception as due to a fitting of 
something into the pores K' It is possible that Anaxagoras 
merely meant that the larger animals with their larger 
organs receive a larger amount of stimulus : not thaiihey 
perceive fi tie distinctions, auditory or olfactory, better than 
small animals do. Their superiority of sense to the latter 
would thus be only a qualified superiority, having its 
drawbacks as we have suggested. Theophrastus may have 
misunderstood, and then misstated, the intention and effect 
of his comparison between larger and smaller animals. 

Diogenes of Apollonia. 

§ 9. 'Diogenes held that the sense of smell is effected by 
the air around the brain, for this is compact and symmetrical 
with odour. The brain itself is porous, and its veins are 
fine, but the air around it, in creatures in which its diathesis 
is unsymmetrical, does not mix with odours; since if a 
person were assumed to have the temperament of the air 
within him symmetrical with the temperament of these, 
he would certainly also have the sensation of them V 

'Smelling is most acute in those creatures that have 
least air in the head, for it (the air) then most quickly 
blends (with the odoriferous stimulus). Moreover, if 
one draws in the odour through a smaller and narrower 

1 Theophr. de Sens. § 35 ; Diels, Dax.,p. 509. 12 ro 8. irpAcra piyi6r\ 
■tijn trvppjrpiat anoSiftoixii iw aio-diji-uii' totttr ojiui'iut Xt'yfiv 'Ejijr«fla*Xfi' ry 
yap fvnpjiirriiv roit jrdpoir iro«t ttju aurSrpTiy. 

* Theophr. de Sens. § 39, I give the text suggested by Diels, Vors., 
p, 344 tt\v piv &aippi]<riv r<f iripi tov fyKftpaXov aipi' raw-off yap 
SSpovv lira j «al ovpptTpov it; rajij' toi/ yiip eyni<pa\oy airr&r /Kirov Hal (to) 
ip\iffia AfirrQ, ro»i S' in oir &r ij Std&ptc aovppirptJi ;J ov piiyruadat Tdir 
urrpair' ait tins i«j rg Kpdtrtt o-t'ufitrpoc, SijXov it alo-dnvopfvov Sv. The 
suggestion formerly made by Diels (Box., p. 510, l6n.) to read (to) 
ipXifha X*jrrii, tyrann Si o*r, comparing Arist. de Sens. 458' 7 — ij Xenronir 
mat i) oT<K)Ti)f tui/ irtpl r6r lyittfiiAor <p\efi£ni — gave at all events the 
required sense, so far as it went ; but the difficult nal oi remained. The 
MSS. \tfTTAraTO* 8' if o*t p; Sia$ftris atripiitTfiaf, kq'i ol ixiiywirSai cannot 
stand. Diogenes could not have said that the air or the brain is 
X(7TTDTnrov in those whose sense of smell is defective, for according to 
him the greater the thinness of the air in the brain, and the greater the 
fineness of its ducts, [he more excellent is the faculty of smelling. 
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passage (he smells more acutely), for thus it is more animals in 
quickly discerned. Wherefore in some of the other p ^ e °^ 
animals the sense of smell is more perfect than in man. 
Not but that man, too, if the given odour were sym- 
metrical, so as to blend duly, with the (intra- organic) air, 
would have this faculty in its highest perfection V In 
Diogenes, all the elements which were mixed to form 
man's body, and all elements whatever, are reducible to 
iliip— the one substance from which all phenomenal sub- 
stances are differentiated. 

Of the physical nature of oVp.»} Diogenes has left no 
account that survives. The medium by which it was 
conveyed from the odoriferous object to the olfactory organ 
was, of course, air. 

Plato. 

§ jo. 'With regard to smelling, tasting, and touching, pi al0 does 
as sensory functions, Plato (says Theophrastus) has told us "Jf^^jf 
nothing whatever, nor even whether there are any other ti 



of the various senses V As iegards 

" organ, 



care on his theory of the 

While he developed psychological as well as physical theories 
of seeing and hearing, his theories of the other senses, being 
confined to their objects, are mainly if not wholly physical, nostrils. 
To turn to Plato himself. . L« It" 

' As regards the faculty of the nostrils, no classification "Jm" of 

1 Theophr. de Sens. § 41 ; Diels, Vors., p. 344, Dox., pp. 510-11 

oo-^jpijo-i* per our n£urdnji- o& ekax^ros d,jp it TJj Ktipakjj- T&x ,aTa y A P 
ILtiyvvaBair kb'i irpAr toutoii ear {Xkij Bid paKparipou (jiucporipov ? Diels) 
Kai 0T<ir*>Tfitov' Bqttov -yap ovtu Kp'wta&m' BirHrep fi'ia tiov &ib>v atryrpnVTi- 
njrripa rir av6pvnrinii (Zwu* oh p-tfy dXXd, 0171/isVpnu 7* ovoqs j-ijr oirpijs ry 
iipt wp^i ti'/c icpaati; fiti^iora fir alaBavt aSm tqv HvBpurrrav. Diels' sugges- 
tion piKporipov is supported by the sense. Perhaps naxportpov was 
a correction of some one who remembered what Aristotle says (alt Gen. 
An. v. 2. 78l b 10) about the more acute sense of distant sounds and 
odours being connected with longer tubes inwards from the orifices of 
the ear and nose. 

* Theopbr, it£ Sens. § 6 ; Diels, Box., p. 500 irtp't o* do<ppqwa>t Kai 
ytiaitit Kai dijiijf oXmc oiAiy fipiKtv, o£B' et irapa raiiras SXKot rivts liffir, 
a\Xa fiaXXor atpiflokoytlTat irfpl toiv ataST/Tar. Cf. ibid, supra oh p.}pi 
i'pi)ti yt <T(pl ditacruv dXXa poVor nip\ aKoijt Kai tytios. 
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into genera of its objects can be made (eftn piy owk f j>i) 1 . For smells 
ThVfour"' are °^ a half-formed nature 3 (rb tSiv 6a-p.S,v -nav rjuiyeye's), and 

elements 
inodorous. 
All odours 



no class of figure has the adaptation requisite for producing 
any smell 3 , but our veins in this part are formed too narrow 
for earth and water, and too wide for fire and air : for which 
cause no one ever perceived any smell of these bodies ; but 
smells arise from substances which are being either liquefied 
or decomposed, or dissolved, or evaporated*. For when 
water is changing into air and air into water, odours arise 
in the intermediate condition ; and all odours are vapour 
or mist, mist being the conversion of air into water, and 
vapour the conversion of water into air B ; whence all smells 
are subtler than water, and coarser than air. This is 
proved when any obstacle is placed before the passages 
of respiration, and then one forcibly inhales the air; for 
then no smell filters through with it, but the air bereft 
of all scent alone follows the inhalation. For this reason 
the complex varieties of odour are unnamed, and are 
titasani ' e ran ked m classes neither numerous nor yet simple 6 ; only 
"" two conspicuous kinds are in fact here distinguished, 



GETS 

passing 
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Only two 
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cd cause a n the cavity of the body that is between the head and the 

distinction, navel ; the former soothes this same region and restores it 

with contentment to its own natural condition 7 .' 

3 * Distinctions of kinds of smell are here denied because smell 
always has to do with an incomplete and undetermined Becoming, and 
because it belongs, as is said in what follows, only to a transient moment,' 
Zeller, Plat. p. 275 n., E. Tr. 

a Cf. Aristotle, infra § 13. 

3 Mr. Archer-Hind, whose translation I give, observes on this ; 
' That is, odour does not possess the structure of any of the four— ^fw, 
air, water, and earth? 

' (UprxoiUvav i) mprojuvav tj Tr)Ko)Uyaiv q dlijUMfUMW. 
tint Of OEtymi fcvpiraaai Katrvos ij Ofil^Kij" TOVTaJf te to flip t£ nipos sis 
Soup 10c V'KVji t " e « *'£ vSaros df dipa icatrrdr. Cf. Arist. Meteor. 

34& b 32 ; de Sens. 443 s 26-30. 

* otic f * iroXXiii oil' an\ar ftiav ovra. ' Smells are not &ic\a be- 
cause they do not proceed from any definite single substance, nor 
TroXXd, because we can only classify them as agreeable or the reverse.' 
Archer- Hind, ad loc 

* Plato, Tim. 66D-67A (Archer- Hind's translation). For Aristotle's 
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§ ii. Plato's theory that smells cannot be classified is 
controverted__try_ Aristotle, but ineffectually. The theory 
itself Is confirmed by modern psychologists and physio- 
logists. 'Though we may recognize certain odours as more 
like to each other than to other odours, or can even make 
a rough classification of odours, we cannot, as we can in the 
case of visual colour sensations, reduce our multifarious 
olfactory sensations to a smaller number of primary sensa- 
tions mixed in various proportions. Nor have we at present 
any satisfactory guide to connect the characters of an 
olfactory sensation with the chemical constitution of the 
body giving rise to it 1 .' For a similar judgment from 
the psychologist's point of view cf. Wundt, Human and 
Animal Psychology (E. Tr.), p. 65. 

According to Plato, then, with whom Aristotle hei 
agrees, each of the four elements per se is inodorous 
Theophrastus re-states the matter thus. ' Plato holds that 
odours cannot be classified into species, but differ only a; 
they are painful or pleasant. Odour is, he says, a thing more 
subtle than water, but more gross than air. A proof of this 
is tKat when persons inhale the breath through some obstacle 
it enters without odour. Wherefore it is like vapour or mist 
from bodies, but invisible. Vapour is the result of a change 
from water into air, but mist of one from air into water V 

§ 13. The pleasures arising from sweet odours are 
reckoned by Plato among the purer kinds of pleasure. 

' Those things which suffer a gradual withdrawing and 
emptying, but have their replenishment sudden and on 
a large scale, are insensible to the emptying, but sensible 
of the replenishment ; so that while they cause no pain 
to the mortal part of the soul, they produce very intense 
pleasure. This is to be observed in the case of sweet 
smells *.' In the Republic, Plato tells us that the pleasures 
criticism of the theory that no da ssi Scat ion of odours is possible 
cf. § 23 infra, Arist. dt Sens, v. 443* 17 seqq. 

1 Foster, Text Book 0/ Physiology, § 860, p. 

' Cf. Ariit. de Sens. v. 443" 10 rd r« ■ 
M»p yy. * Theophr. de S 

' Tim. 65 a (Archer-Hind's trans.). 
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85 ; Diels, Box., p. 525. 
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notfol- of smell are not merely negative, i.e. depending _pji_the 
'°*^ d h ^ ot renioval of a pain; nor arc they followed by any pain. 

so win- They, are instances, therefore, of Ka6apaX ifioval^-pure 
able, how- . " , 

ever, as pleasures '. 

those of j n t ne philebus also he grants that there are true 

sound. pleasures arising from the sense of smell. They depend 
on wants which are not felt as wants, or as painful, while 
the supply of them is felt, and felt as pleasurable 2 . These 
pleasures are, however, of a less exalted kind than those of 
colours and sounds. 

Aristotle. 
§ 13. Aristotle recognizes the difficulty of treating satis- 
factorily of the sense of smell, its objects and their 
classification, and accounts for it by the fact, as he states 
Inferiority it, that this jense. js in man comparatively imperfect , 
of this , 1 s av ours as a class display their natures more clearly to us 
man. Al) than odours, the cause of this being that the olfactory sense 
ofofomTf °* man ' s ' n ^ er ' or ' n acuteness to that of the lower animals, 
are for maji an( j that this, compared even with man's other senses, is 
with plea- the least perfect of all. Man's sense of touch, on the con- 
3n ^ e or ( trary, excels that of all other animals in fineness, and taste 
Wedis- lis a, ioti B of touc h V 'It is less easy to form definite 
m/o^'fas conceptions on the subject of odour — the object of the 
obscurely sense of smell — than on the subjects hitherto dealt with, 
seeing, hearing, and their objects. It is not as clear what 
as what the natures of 
The ground of this is, that . 
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mficjuit df to that of many other animals. Mankind have but an 






It ■.. imperfect sense of smell ; they perceive none of the objects 
of this sense, except in connexion with their pleasurable- 
ness or unpleasantness, which at once betrays the imper- 

1 Hep. 584 B— C ft 6e\tts eVyoTJirat ras Trtpi ras orr^ias ^Britaf a Jrn* yap ov 
irprAvtrriSiytt «|m'0ii)f li/i^fa^m t& fiiytSos yiyi-oi-rai, irawrdfitvai re Xumj* 
oiStpiai' KaroXiiiruvuii'. M9 Spa Trtidijirfla taBapav ^Sovijv urat Ttjs Xumjr 



1 Phil. SI B Sera rar fvStiav dmioS^Tov! (.yoira 
is ata8tfTtu •"•'< ijSciat KuSapar Avtnmp irapa&t&attnii, 
3 Cf. supra § 9 ; de Sens. iv. 440 b 30-441* 3. 
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fection of our olfactory organ. The case of hard-eyed 
animals, with regard to seeing colours, resembles that of 
man in relation to odours : the distinctive qualities of 
colours are not apparent to them except as indicating the 
presence or absence of something terrifying. With the 
same vagueness one may suppose that human beings 
perceive odours. The sense of smell appears analogous 
to that of taste, and the various kinds of odours to those 
of tastes ; and yet our sense of taste is more perfect, 
\vhich_ appears due to its being a mode of touch — the 
.sense Jn_ which man is superior to all othex_animals V 

§ 14. There is a sensible analogy between smells and Sensible ■— 
tastes. 'Smells are, like tastes, distinguished as sweet and "j^fj 
bitter. In some objects, however, the smell is analogous odours and 
to the taste; in them, for example, both taste and smell marked by 
are sweet. In others the taste and the smell are of opposite community 
sorts. Odours, as well as tastes, are likewise distinguished It is from 
as pungent (SpifMuu), harsh (aitr-njpat), acid (dfeim), and l o a ^ i tbat 
succulent (\mapal). But since odours are not as clearly have by 
discernible as tastes, it is from the latter that odour has r i„ e ,j tQe j r -- 
derived these distinguishing names, in virtue of the sensible " am=s - 
resemblance between the things. For example, the smell physical 
of saffron is sweet, and so is the smell of honey; while "JJJjjiJ 
that of thyme and such things is pungent, and so on in smells and 
like cases V But the analogy of smells to tastes must -nttn* of 
not be pressed too far. Many things have an agreeable lhe TO0 ?- . 
odour, yet a most disagreeable taste, and conversely 3 . of their 
' From the physical analogy between the object of smell g^f* 
and that of taste, there should be an analogy between their stands 
effects on sense. This is certainly the case with some "^J^n 
odours and tastes. There are odours called pungent, sweet, "> UCD ^ 
harsh, sour (trrpvtpvai), and succulent, and one might speak hand, and 
of fetid smells as analogous to bitter tastes ; wherefore the "Jjjj.j,,'"" 1 
former make inhalation as offensive as the latter make the other, 
swallowing V The sense of smell occupies a place midway 

1 Arist. de An. ii. g. 431* 7-20. * Arist. 1. c. 421* 26-421 11 3. 

* 421* 27 eiXXd ta fur t^ouiri ... to St Toirarrtot, 

* De Sens. v. 443 b 6-12. For the above analogies see also \ 19 inft 
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i between the two senses which are modes of touch (i. e. 

[ a<\>T) and yeOmr), and the other two which perceive through 
i externa] medium *. 
Organ of § 15. The organ of smelling is (as Aristotle thinks, 
i™ttnima!s contrar y to tne opinion of previous psychologists, who held 
generally. 



i' 



it to be of fire) constituted of air in animals which respire, of 
water in the case of aquatic animals. In the former class 
it is, perhaps, furnished with a irapa, or cover, analogous 
to the lid which covers the eye (see infra § 18, p. 151). 
The veins or pores of this covering must be opened by 
the breath inhaled, before smelling can take place \ This 
explains why it is that we perceive odour only when 
inhaling, not when exhaling or holding the breath, and 
that under water we cannot smell, since inhalation is 
there impossible. Aquatic animals can smell under water 
just because probably they are without this covering 
of the organ of smell {vide infra, § 18). 'The organs of 
smell are placed with good reason between the eyes. For 
as the body consists of two parts, a right half and a left, 
so also each organ of sense is double.' This is not so 
obvious in the cases of taste and touch as in the senses 
of hearing, seeing, and smelling. ' There are two nostrils, 
though these are combined together. Were they other- 
wise disposed, and separated from each other as are the 
ears, neither they nor the nose in which they are placed 
would be able to perform their office. For in such animals 
as have nostrils olfaction is effected by means of inhala- 
tion, and the organ of inhalation is placed in front, and 
in the middle line. This is the reason why nature has 
brought the two nostrils together, and placed them as the 
central of the three sense-organs, setting them, as it were, 
on either side of a single line, in a direction parallel to the 
inhalatory motion V ' In the generality of quadrupeds and 
viviparous animals there is no great variety in the forms 
of the organ of smell. ... In no animal is this so peculiar 

1 445" 5-8. 

1 DtAn. ii. 9. 421* i4seqq.; <U Sens. v. 444 b 22seqq. 

* Arist. de Part. An. ii. 10. 6s6 b 31-657' II (Dr. Ogle's Transl. with 
a few changes). 



> in the elephant, where it attains an extraordinary size 
and strength, for the elephant uses its nostril as a hand. . . . 
Just as divers are sometimes provided with instruments for 
respiration, through which they can draw air from above 
the water, and thus may remain for a long while under the 
i, so also have elephants been furnished by nature with 
their lengthened nostril ; and when they have to traverse 
the water, they lift this up above the surface, and breathe 
through it. ... A nostril is given to the elephant for respira- 
tion as to every animal that has a lung, and its proboscis is 
its nostril. ... In birds and serpents there is nothing which 
can be called a nostril, except from a functional point of 
view. ... A bird, at any rate, has nothing which can be 
properly called a nose. In its beak, however, are olfactory 
passages, but no nostrils. ... As for those animals that 
have no respiration, it has been already explained why 
it is that they are without nostrils, and perceive odours 
either through gills, or through a blow-hole, or, if they are 
insects, by the hypotonia ; and how their power of smelling 
depends, like their motions, upon the innate spirit of their 
bodies which in all of them is implanted by nature and not 
introduced from without V ' Another part of the face is 
the nose, which forms the passage for the breath. . , . 
Through this part is performed respiration. It is, indeed, 
possible to live without breathing through the nose, but 
through this alone smelling, i. e. the sense by which we 
perceive odour, is effected. Its parts — for it is bipartite — 
are the septum, which is of cartilage, and an empty duct 
on either side of this V ' Nature, as it were en passant, 
employs the respiratory process, in the case of certain 
.nimals, for the purpose of the sense of smelling. Hence, 
almost all animals have the sense of smell, though all have 
not the same sort of olfactory organ V 

5 1 6, The sense of smelling operates through a medium — Medium a 

smelling: 

1 Arist. de Part. An. ii, 16. 6s8» i-j-6^ 19 (Dr. Ogle). 

1 Arist. Hist. An. i. II. 49a 11 5-17. 

1 Arist. de Respir. 7. 473* 23-7 ; cf. de Sens. v. 444* 25-8 for similar 
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air or water 1 . Aquatic animals appear to have a sense of 
odour. This sense is possessed alike by sanguineous and 
by bloodless animals, and generally by all which live in the 
air (to h ie'pt) ; for some of the last come from great dis- 
tances directly to their food when they have got the scent 
of it*. What the organ of smelling (or hearing) is in the 
case of fishes and other animals that live beneath the water 
is not known 3 . But the medium is in general the same 
as that of seeing, viz. the diaphanous : only it is not qua 
diaphanous that it serves as medium of smelling, but (§ 19 
infra) qua having the power of washing or rinsing its native 
quality out of the sapid dryness (p. 152, n. 1). How the 
medium acts, or how odour is conveyed through or by it 
from the odorous object to the organ, had been considered 
before Aristotle's time. Older writers took the essential 
constituent of the organ of smelling to be fire*, and regarded 
odour itself as a fumid exhalation (kixtjWSvjs bvo. 6vp.latrt.$) 
consisting (according to Aristotle) of the elements earth 
and air . 'Indeed,' says Aristotle, 'all are inclined to this 

1 419" 32, 443*2. 4'9*35>4zi b 9-".S33 b 4, 444' «• 
1 43I b 12. 'The old hypothesis that vultures find their prey by the 
aid of this sense (smell) has been abundantly disproved.' Romanes, 
Mental Evolution in Animals, p. 93. 

' 444 b 15, 656" 36. ' 438 1 " so-"- 

° 443" 21 seqq. In de Sens. ii. 438 s 20-35 Aristotle himself appears 
to adopt these very views of the organ and object of smelling. 
Biiumker, however, with whom Zeller lAritt. ii. 63 n., E. Tr.) agrees, 
on the strength of the reading tl before $ti, asserts (Arist. op. at. 
p. 31) that Aristotle there speaks not from his own but from an alien 
point of view with which he does not agree. Kampe, Erkenntniss- 
theorie des Arist., p. 77, accepts the statements of de Sens, ii as 
containing Aristotle's own opinions, notwithstanding the inconsisten- 
cies which thus emerge. The health-theory of oaurj, propounded in 
de Sens, v (where the statements of ch. ii that otr/t^ is «on-i>uSi)c 
avaBufiiairts is energetically contradicted) requires this very assumption 
of oo-jii; being «'* wpos ; for the wholesome effect of 00-^7 on the brain 
is derived from the heat of the former. Cf. 444^ I vvjiurrpm yap 

airrav (sc. ran oapais) q flepuonjr, and also 444" 22-4 S] yap tqs ooujjr 

oY'Knjuc dtp?.!) tti« i/iiVii'. Though dijp is hot and moist, 1 cannot think 
that it is to air and not lire that the heating effect of oap.ii is intended 
to be ascribed in these passages. How the inconsistency is to be 
explained is another matter. See infra, § 33. 
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exhalation-theory.' It furnished them with the analogy had made 
which they sought for to explain the transmission of the ||» eet ' s ™- 
odorous particles through the medium. Heraclitus implied ment of 
his acceptance of it when he asserted that ' if all existing ^^r 
things were reduced to "smoke" 1 (i.e. the above fumid '° ** fire > 
exhalation) the nose would be the organ which would object to 
perceive or discern all things.' Aristotle (de Sens, v ) be humid, 
though he regards odour as naturally ' hot,' rejects this enjxm- 
theory of its being koiwuBt/s Araffopfofrty, for other reasons u 0Q ' 1 , 
but particularly because (a) since fumid exhalation does not held the 
occur under water, it leaves inexplicable the fact that fishes theory of"* 
have the olfactory sense; and because (b) this theory is odour, 
analogous to, and must stand or fall with, the theory ofofpeHec- 
emanations, which he has already declared to be untenable. ".'J" in ,be 
All that has been urged against the theory of a-noppoai sense, (0) 
in relation to the other senses, may be used in argument pe^ption 
against it in relation to the sense of smell. Aristotle v) nic *_ 
probably intends here to confute Plato, who regarded all „ation. 
odour as either Kaitvos or 6jxfx A 1 s - Perfection of the sense J ne foimer 
of smelling, as of the senses of seeing and hearing, involves having 
two things, viz. (a) perception of its object at a long e tnb * s 
distance ; and (b) nice discrimination of differences of connected 
quality in the object. The latter element of perfection „ n y he 
depends on the purity of the organ, and the freedom from Ia "« °p 
alien matter of the membrane which covers it. The former f the con- 
element depends on the length of the passages in the organ s ' 1,mion of 
which convey the external stimulus inwards to the ' point of Depen- 
sense.' These rules of perfection hold alike, indeed, for the f£"™ e 
three organs which have external media, viz. those of seeing, function 
hearing.and smelling". We are led to infer that the operation Ti^lrov 
if smelling is ultimately effected by the av^vrov irvtvp.a,ov »*«/»■ 

mnatural spirit, with which the olfactory channel is filled. 

his spirit conveys the do>uj, or stimulus of omppifins, to the 
icd vessels around the brain, and thence to the heart. 

"he case is analogous with that of hearing*. 

r. It must be remembered that by words like this and 070 the 

reeksdenoted what we, after van Helmont.speakof as 'gases.' The word 
r' did duty for the idea of 'gas' in English until about 100 years ago. 

* Cf. § lo stipra, * 781* i7- b 2Q. ' 744* 3 seqq. 
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inhalation § 1 7. In mankind and other creatures which have lungs 
Son*!*" an< * res P* re » tk e power of smelling is suspended while the 
smelling, breath is held or exhaled 1 . Only while inhaling can 
creatures a person smell, as may be ascertained by experiment 3 , 
which do « Since bloodless animals do not respire, and yet possess 

not respire 

perceive olfactory sense, some one may doubt whether it is really 

mrotery 8 * t ^ 1 ' s sense which they possess, and not some other over and 

insects above the common five senses. To this we reply that, 

Proofthat" ^ what at such times they perceive is odour \ it cannot be 

they do that they perceive it by any other than the olfactory sense; 

sense/ f° r ^ e sense which discerns odour, pleasant or unpleasant, 

is the olfactory sense and nothing else V ' That creatures 

, \ which do not respire possess this sense is evident. Fishes 

„.<*, and all insects have, thanks to the species of odour cor- 

* x"C™^ related to nutrition (vide infra § 23), a keen sense of their 

^ I proper food from even a very great distance; e.g. bees 

^ as regards honey, and also ants, of the small kind called 

L Oi* Kiwi-*?. Among marine animals, too, the purple-fish and 

^> many other similar creatures have an aqute perception 

of their food by its odour V 'Further, they are dele- 

teriously affected by strong odours of the kind by which 

human beings are injured, e. g. those of bitumen, brimstone^ 

&c. These animals, therefore, must possess the sense of 

smell even without the faculty of respiration V 

determine* ' § 1 8. * It is not so easy to be confident as to the organ by 

1 42 1 b l8 aXka rh avcv rov avairvdv pr) alaBavtcrBai VHiov eVl r&v 
arOpamw. This sentence is, as Hayduck (Observattones criticae in 
Arist.y Greifswald 1873) pronounces, corrupt : it states what is both 
false per se and contradictory of 419* 1-2 6 y£v avtipamos /eat rap irtf&p 
ocra apanvci abvvara dapacrBat prf avairveovra : as also of 444 b 1 6-24 and 
473* 15-27. He also finds apdp&nav in 42 i b 18 wrongly opposed to 
TTavrcov (ai<r07jTa>p) just before. He therefore reads (instead of dvOp&nw) 
6<r<t>pavT5>v y thus getting rid of an extraordinary proposition, and making 
perfect sense. 

* De An. ii. 9. 42 i b 13-19. While the breath is being held or 
exhaled no odorous object can be smelled— not even if placed within 
the nose on the very nostril. But (adds Aristotle) contact between 
object and organ defeats perception in the cases of all the mediated 
senses. s 421* 19-23 : cf. 444 b 19-21. 

4 444 b 7-15. 6 42i b 23-6. 




SMELLING 

which they smell. Though they have the olfactory sense, 
the organ of this sense in them cannot be like that in man 
and creatures which respire. In the latter, this organ, as 

rapared with the analogous organs in the other creatures, 
) differ from them much as man's eyes differ from 
4 hard-eyed animals. The eyes of man have, in their 
i of shelter or envelope, whence a person cannot 
lout first raising and removing the eyelids. But 
hard -eyed creatures are without anything of this sort ; they 
see at once whatever presents itself to them in the diapha- 
nous medium of vision V 'They do not need, besides eyes, 
an eye-opening apparatus, but see directly, once there is 
anything to be seen V * In the selfsame way in the non- 
respiring animals the olfactory organ seems to stand 
uncovered, like the eye in the case described ; while in 
creatures which respire this organ seems to have upon it 
a sort of lid (Trifio) or curtain (eiriwfAiwia), which the breath 
inhaled lifts off and removes, the veins and pores being then 
dilated ; hence they can smell only when inhaling. In 
creatures which do not respire, this lid may be regarded as 
permanently removed V ' The reason why animals which 
respire cannot smell under water is now manifest. To smell 
they should inhale air, and for them to do this under water 
would be impossible 4 .' The connexion, therefore, between 
the sense of smell and respiration is not, as Empedocles 
thought, necessary, but merely contingent {§ 15 supra) 1 . 

§ 19. Physically regarded, odour consists of the Dry, just 
as taste consists of the Moist, and as the object of smell 
is actually, such is the organ potentially*. As, therefore, 
there is a sensible analogy between tastes and smells, so 
there is a physical analogy also, resting on their origin 
respectively. ' Our physical conception of odours must be 
analogous_to_that of savours, inasmuch as the sapid moist 
(see note 1, p. 152) effects, in water and air alike, in the 
sphere of another sense, what the (nutrient) dry effects in 
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1 Arist. tit An. ii. 9. 42i b 26-32. 
1 421 b 32-422* 3 and 444 h 21-8. 
' Theophr. de Sens. § 21 ; Diels, Van., p. 179. 



* 444 b =7-8- 
' 422- 3-6. 

* 423» 6-7. 
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Odour e: 



We attribute diaph; 



; the water (moist) only l , 

d r both water and air ; but it is not in virtue of this quality 

water. DeC that either of these is a vehicle of odour, but in virtue of 

° r ' the power which the so-called diaphanous has of rinsing 

out, and so contracting, the quality of sapid dryness from 

objects which possess it. Again, if the dry produces So 

water and air an effect as of something washed out into 

these, there must be an analogy between savours and 

odours. . . . Plainly, odour is, in water and air, what savour 

is in water. This explains why excessive cold, as of frost, 

dulls the odour and taste of things ; as it destroys the 

kinetic heat by which sapidity — the base of odour — is 

wrought into the substance of the moist. That the object 

of smell — odour — exists not only in air, but also in wat er, is 

proved by the case of fishes and testacea, which are seen to 

possess the faculty of smelling, in spite of the fact that 

water does not contain air (since air generated under water 

always rises to the surface and escapes), and though these 

creatures do not respire. Hence, if we grant that air and 

_-water are both moist, it follows that we may define odour 

(._ as the natural substance of the sapid dry in a moist medium 3 ; 

and whatever is of this nature is an object of smeli 3 . 

( Odour 5 20. We may see by comparing the things which have 

irTtkTe'" ot,our with lhe tli' n E s which have it not, that the property 

physically of odorousness originates iti that of sapidity. Simple 

substances substances (viz. the elements earth, air, fire, water) are 

which do tasteless, and hence they are inodorous 4 . The elements 

1 442 b a;-443 a 2. The nutrient dry produces sapidity in water: the 

sapid moist produces odorousness in air and water. The quality of 

sapidity is derived from to &ip6v, which, however, to be tasted, has to 

be presented in a moist vehicle, or medium. In this medium it can 

he called the sapid moist, and as such it is the foundation of odour. 

The iyxupot £t)q<V is the ultimate, the (y^uuov uypdu the proximate 

cause of odour. Hence Aristotle uses either expression— sapid dry 

(443" 2) or sapid moist (442 11 29)— in this connexion, and Torstrik's 

fippo* for uypdf in 442 b 29 is needless. 

* In air or water ; air is hot and moist as water is cold and moist. 
' Arist. de Sens. v. 442 1 30-443* 8 and 443 b 6-16. 

' Cf.Theophr. Hep\ 'Oaptw, i. 1 at 00710c ro piv 5\ov hfulfrit tlai naSdntp 
ol )^>uoc" to yap afUMETnj> Hirav aoopov, &tmtp a^v/tor, 6*10 Kal ra dir\n Sotpa, 
oiou vduip afjp nip' i) Si yij /laXio-ra ij pi"1 oSp^i/ !x", &> /iciXitrra fixiKry. 




are inodorous because in them the moist and the dry are taste have 
without sapidity, until some added ingredient introduces it. ™j oro ™_ r " 
Sea-water, on the other hand, possessing savour as well as ■*■■ vari " 
dryness 1 , possesses odour also. Various other substances sapidity, 
are found to vary in odorousness directly in proportion to 0do1 
their sapidity. Such are salt as compared v 
as compared with stone ; bronze and iron as compared with same " 
gold 2 . 'In fact odour and savour are physically almost 
the same affection, though each is realized for sense under 
different conditions from the other 3 . Odour is in its nature 
possessed of heating power 4 , a property which, as we shall 
see, makes it conducive to the health of the brain. Odour 

§ 3i. Odour is transferred from the odorous object to the through 
olfactory organ in a medium which, as we have seen, may be iwmedium. 
ear or water. Its passage through the medium is not , s the only 
instantaneous ; unlike light, it requires time to travel. ™" ! ' ated 
A person who is nearer to an odorous object perceives which 
its odour sooner than one who is farther off 5 . Odour is J^",™ 
wafted to us in the air, so that we can smell distant objects, trwutt*. 
So savour is propagated through water, and, no doubt, 
if we were denizens of the water, we should be able to 
taste things, as we now smell them, from a distance 6 . 
The stimulus of smell like that of hearing takes time to 
reach us. The only object of sense which involves no \ 
time of transit is the object of vision, colour, which depends ! 
on light : for light has no transit-time. Its diffusion is 
co- instantaneous in diverse places. 

In reading this account of odour travelling through a 

' iipori'd : sea-water, according to Aristotle, contains earth, the 
distinctive characteristic of which is dryness, dt Gen. An. iii. n, 

76l b 8-I2; Meteor, iv. 4. 382*3 \iyt-rai Si tup aroij^mv tbiairura £i)pou 
P*v 7Vi b 3 Ti8(/u6a 8< vyjioii uapa vdap, £ipov ti yfjv. 

* 443*8-si. Aristotle's theory of odours depends on his theory of 
tastes, hence a good deal of the above must, to be understood, be read 
in the light of what will follow in the section on Tasting. 

5 440 h 29-30. TliiBos = the effect of the (tyxvitav) iipiv in the iyptw 



* 444" 24-5. 



• 446* 23. 



1 422* 11-14, 447* 6-9. Taste, for Aristotle, is, however, a mode of 
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medium one should not forget that Aristotle steadfastly 
opposed the theory of httoppoai, or parti cles fl oating^ from ; 
the object to the organ. What he believed was that the 
object caused a change (Kt'vijmj or irdflos) in the adjacent 
part of the medium, which change, propagated onwards 
to the point where medium and organ meet, became the 
stimulus of perception. (See de An. iii. 12, 434 11 27 seqq.) 

§ 33. ' Odour is not fumid evaporation \ consisting of 
earth and air. Popular though this idea of it has been, 
we must reject it. Yet all writers incline to take odour as 
evaporation in some form, whether fumid or humid 3 , or 
either indifferently 3 . The humid is mere moisture, but 
fumid evaporation is, as we have said, composed of air 
and earth. The former, when condensed, forms water ; 
the latter, a species of earth. Odour is not either of these. 
The one, too, consisting as it does of water, is tasteless, and 
therefore without odour; while the other evaporation cannot 
occur in water, and would not, as physical basis of odour, 
account for the fact that subaqueous or aquatic creatures 
possess a sense of this*.' 

It causes much surprise when, on turning from the 
chapter in which we read as above to an earlier chapter 
of the de Senstt, we find it stated that odour, the object 
of smell, is {Kairvtihifs w/a6vp(ams) fumid evaporation : the 
proposition denied so energetically three chapters later. 
' The olfactory organ is essentially composed of fire ' (we 
read in ch. ii) ; ' for the olfactory organ is potentially what 
the olfactory sense (as actualized) 6 is actually. The object 
is that which causes the actualization of each sense ; so 
that the sense itself must, to begin with, have the corre- 
sponding potentiality. Now odour, the object of this sense, 
is fumid evaporation, which arises from fire ; hence the 

1 Cf. 34i b 6 seqq., 357 11 24 seqq. nturviBijc liimdupiWi? is, in plain 
English, a form of smoke, aant&c. ! ' Mistlike evaporation," Arpk, 

* It will be remembered that Plato reduced 007*9 in all forms to 
either kwiWc or oji'X^I) i.e. to the rairvvflqs iWfofuamr or the ai-iiir of 
our passage. ' De Sens. v. 443* 21-31. 

" hyaptvcpyfiaii otrtjifnfaiS, TOUTQ ftvyaiui ro utrffiparriKov, where onfjipinis 

— the actualized sense — is awkwardly put for oojipj— its actualizing object 
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that is brought to actuality by this object is 
itentially fire.' 

Is is not easy to explain this discrepancy or to explain 
t away. To assert (see p. 148, n. 5) that in the earlier 
ssage Aristotle speaks from an alien point of view is not 
sufficient. Aristotle himself adopts and everywhere main- 
tains all the points there laid down respecting the nature 
of the other organs. The thermic property of the object 
of smell is plainly asserted 1 even in ch. v, in the argument 
which expounds the wholesome effect of odours upon the 
brain of man. This effect they owe to their thermic 
properties. Thus, notwithstanding the denial in ch. v 
that odour is itairvt&fai? Avadviiiatris, it is there made to 
retain the property of heat which, in ch. ii, forms the 
ground of the assertion that it is KaTiviihijs ivaOvniatris. 
We may perhaps assume, that, despite the proximity in 
which chapters ii and v of the de Settsu now stand, they 
were written at some considerable interval of time from one 
another, which would render explicable a change of view 
on the writer's part. We cannot suppose that in the earlier 
chapter, where oitjaij is said to be fumid evaporation, 
Aristotle merely uses the current terminology and adopts 
the current opinion, which he corrects afterwards when he 
comes to deal directly, at close quarters, with this opinion 
itself. In the Meteorologica, indeed, he adopts respecting 
ifyi? (the light ray) a view opposed to his own theory of 
vision, but one which was and had long been current. 
There, however, he was not concerned with psychology 
but with optics, and the current view was good enough for 
his purpose; which could not be said here. We have to 
fall back upon the patchwork character of even some of 
the indisputably Aristotelean writings (however it came 
about) to explain many such apparent incongruities. 
i 2 3- 

2-4, 444 b 1. See, however, Neuhauser, Art's/. Erkennttms- 
mogen, pp. 20-26. 

1 443" 17 seqq. Aristotle here seems to censure Plato, Tim.: vide 
a §§ 10-11. Plato held that odours are incapable of division and 
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fied in / divisible into species. They have an aspect in which they 
^St J run parallel to tastes. In this aspect their pleasant or 
pleasur-y unpleasant quality belongs to them only as a consequence 
of odouiC °f their relation to savour.' Plato, rejecting all_classific£- 
dcrived \tion of odours, except into pleasant and u nple asant, 

itoid appe* _. 4 - ■■" .. _. - - • -—-——* — - — -* 

tite for overlooked the distinction between the pleasantness of 
b^isSo*-* certa * n odours per se and that of others which depends_pn 
pished appetite for the food from which they arise. But there is 
pleasure a close connexion between the taste of things and the 
felt in the nutrient faculty of the soul, and animals find the odour of 
of flowers.' food pleasant when they have an appetite for the food itself. 
^^ e w M7When they are satisfied and want no more food, they cease 
sant odou^to feel the odour of it pleasant. Their agreeable or dis- 
*j£? u ose agreeable quality belongs to such odours only incidentally, 
pleasant, i. e. as a result of their relationship to food ; but just because 
pleasant of this relationship, all animals without exception perceive 
SfSnaT^ t ^ iem- ^ ut *h ere is a different class, viz. that of odours which 
The latter art per se agreeable or disagreeable, as for example, those of 
odours can fl° wers * which have nothing to do with appetite (though they 
be divided preserve health, as below explained) either as stimulating or 

into as 

many as dulling it. Odours of the former class are divisible into 
species as ^s man y sub-classes as there are different classes of savours. 

there are 

savours. Those of the latter class are not divisible in the same way. 
daw^otro These latter odours are perceptible to man, and man 
divisible, only, as agreeable or disagreeable. Other animals perceive 
pleasure in ° n ly those of the former kind. If they perceive such 
this kind odours as those of sweet flowers, they are not in the least 

of odours. 

The lower degree attracted by them. If they perceive the odours 
not^ 18 d ° w k* c h to man are essentially disagreeable, they evince not 
the slightest repugnance to them, unless, indeed, besides 
being disagreeable, they are noxious or pernicious, like the 
fumes of charcoal and brimstone. By the latter animals 
and men alike are affected, and animals, like men, shun 
them on account of their effects. But certain plants, which 
to us smell offensively, seem no way offensive to the lower 
animals, nor do they concern themselves with them, except 
as affecting their food. 

subdivision into genera and species, and can only be classed as either 
pleasant or unpleasant. 




f 24. The reason why the perception of such odours is Reason 
* * * • why the 

m fined to man is to be found in the comparative size perception 
and coldness of man's brain, which is, in proportion to his ? £j *™ te 
bulk, larger and moister than that of any other species of of flowers, 
animal. Now odour is naturally akin to the hot, and^^^ 
being introduced through the act of respiration, in the man, not to 
case of all animals which respire, it mounts up to the animals : 
brain^and tempers with its heat the coldness of that organ d ™* ° '^ e 
which nu'ght otherwise be excessive. The heat which tlve Urge- 
odour contains renders it light, so that it naturally ascends mEn > a 
into the region of the brain, and thus produces in the latter brain. Hta 
a healthy tone and temperature 1 . While this is true of sitiveness 
odour in all animals alike, man, for the reason above given, '° od( " r . 
has, in his perception of odours essentially pleasant or by this per- 
unpleasant, an additional provision for the same purpose. "£,(5 
It was nature's own device for counteracting the dangers additional 
arising from the greater size and coldness of the human made by" 
brain. Man's richer endowment in this sense, evidenced •«*«* for 
... . .,,.,.. thewarmth 

by his perception of pleasures and pains of odour in which of his brain 

other animals have no share, is thus and thus only to be ex- J^**,. 
plained- This is the sole purpose of his perception of such effect of 
odours. That they effect this purpose is manifest enough, ^jj^ 
for o dours sweeter se are (unlike sweet tastes, which He nce 
often mislead) universally found to be beneficial, irre- ( f f 0O d) 
spectively of particular states of Health or appetite 2 . In £.3™.'*" 

1 For medicinal effects of ocrjiij cf. Theophrastus, n>pi 'OfffiS*, 
§§ 42 seqq. ; Athenaeus 6S7 D (Kock, Com. All. ii. p. 368) oix 
OL&as ori al iv to} tyKftpaXip ^uf atrr&jjtrtiS odptus ij&iims napr}yopovvrat 
irpmrc'ri r< dipatrfiortai, itaflu «ai"AXt£l« (fnprtv en Qovfipf out<uc— 

fUytarav, oapht tyKtlpaKtf ^p^oras irowiii. 

Id what follows Athenaeus dilates at great length on the wholesome 
efficacy of odours sweet per se. 

3 Arist. de Sens. v. 443 b 17—445* 16. The passage in which the 
writer expounds his theory of the classification of odours is very con- 
fused and ill-composed. It digresses frequently into other matters ; 
but, worst of all, it leaves obscure the precise point on which the 
difference between man and other animals consists. At one time 
(444* 3, 8, 29) the writer says, man alone perceives the second class of 
odours. Later on (444* 31-3) he seems to qualify this, as if his 



I 




THE FIVE SENSES 




midway 
between 
the taenia! 
and the 
externally 
mediated 

odour ' 
midway 

the objects 
of the two 

spectively. 



Pytha- 
gorean 
theory that 



general, however, what taste is for nutrition, this smell 
is for health *, 

§ 25. It has been already observed (§ 14 supra) that the 
of smell occupies a middle position between the 
which perceive by contact and those which perceive 
through an external medium. The senses are five, that 
is, they form an odd number; and an odd number has 
a middle unit, which answers to the position of smelling 
among the other five senses. Hence the object of smell, too, 
has an analogous place among those of the other senses. It 
is an effect (£ 19 supra) produced in water or air by the : 
lyyy^iSv fopov (or vypov), and therefore involves at once 
affinities for the nutrient objects, which come within the 
provinces of taste and touch, and also for the objects of 
seeing and hearing, whence it is that water and air — the 
media of seeing and hearing — are its vehicles. Accord- 
ingly, odour is something belonging to both spheres in 
common. It has its more material side in the. provinces 
of touch and taste, Its less material in the . provinces of 
seeing and hearing. From this fanciful position Aristotle 
deduces a justification of the figure, by which he described 
odour as a sort of 'dyeing' (cf. Neuhauser op. cit. p. 24, 
and Arist. 44i b 16) or 'washing' of 'dryness' in the moist 
and fluid a . 

§ 26, ' The theory held by certain Pythagoreans 3 that 
certain animals are nourished by odour alone is untenable. 
For food must be composite, as the animal structure 

meaning was that man alone feels pleasure in their perception. We 
must suppose that this pleasurable perception by man is the dis- 
tinguishing feature in his case, and that it implies a keenness of scent 
for odours of this clasB surpassing that of other animals ; so that while 
they may or may not (is them, 444 1 32, seems to indicate uncertainty 
on this point) perceive them objectively, or in their effects, at all 
events they do not feel pleasure or pain in these odours as such. Their 
sense of them lacks the vividness and force with which they impress 
the consciousness and benefit the health of man. 
1 445" 30. 

* aiof flatpT) (' Abfarbung ') TW *ni irkvais, 445" 4-I4, 443* I. 
a On the ground of Alexander's stating that certain physicians held 
this opinion, Zeller doubtfully refers it to Alcmaeon. 
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nourished by it is composite. Even^ water, when unmixed, mistaken 
does not s uffice for foo d ; that which is to form parFoTthe q^J^ 
a ntfflal^system m ust Rielf^FXorporeal; fc ^ut air is even *»tk«* of 
less capable than waleTOfassumhlg'the required corporeal capable of 

fofl' l l * *" ' — ■— "■ — — — *•— ■*———— — ——i—- forming 

»»^ \ food, which 

^Besides, food passes into the stomach, whence the body must be 
derives and assimilates it. The organ by which odour is *?\ 1 *' Be * 

-^ 1 ° * ■"■ siaes, 

perceived i s in the he ad, and thither— to the respiratory odour goes 
" ' lour goes in the process of inhaling.' fiu£ not 2e W brain -° 
going to the stomach, 'iFis impossible that odour should fooddown- 

s *- 1 . ■ vm > - ■«-. - - wards to 

act as food 1 . ^ ' the 

y ■ ' — 1 - — ' J stomach. 

1 De Sens. v. 445* 16-29 ; pe An. ii. 3. 414* io. , 

. s .1 v 
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THE ANCIENT GREEK PSYCHOLOGY 

OF TASTING 

A km aeon. 

§ i. AlcmaeON says 'it is with the tongue that we 
discern tastes. For this being warm and soft dissolves 
the sapid particles by its heat, while by its porousness and 
delicacy of structure it admits them into its substaace and 
transmits them to the sensorium 3 .' In the Plazita he is 
reported as teaching 'that tastes are discerned by the 
moisture and warmth in the tongue, in addition to its soft- 
ness V Diogenes of Apollonia compares the tongue to a 
sponge, and Alcmaeon seems to have had the same idea. It 
absorbs the sapid juices of food, and then transmits them 
to what Alcmaeon regarded as the sensorium — the brain. 
This very popular and superficial view of the matter may 
be compared with that which has still to serve for the 
psychology of tasting, little though it helps us as regards 
the essential point, viz. how it comes to pass that the sapid 
particles are perceived as tastes, ' In the ordinary course 
of things these sensations are excited by the contact of 
specific sapid substances with the mucous membrane of 
the mouth, the substances acting in some way or other, 
by virtue of their chemical constitution, on the endings 
of the gustatory fibres*.' Anatomy, Physiology, and 
Chemistry, despite the enormous advantage they give the 
psychologist of to-day, have been able to advance the 
psychology of taste little beyond the popular and super- 
ficial stage at which Alcmaeon left it. Here, as in Touching, 
Psychology tends to merge itself in Physiology. 

' Theophr. de Sens, 25 ; Diels, Vors., p. 104 -yXirrrji 8e rovt xvpitvc 
Kptwtr* xkiapav yiip nlauv rai jinAn*^ njMlf rij Btpponfn' 5i)(ftrdut Si tal 
jia&ddwu Bin rt)r /javcji-r/ra nal [ijraXdrijra. So Wimmer reads for MSS. 
t^p fi. rijs &nai.oTijros. 

■ Plut. Epit. iv. 18, Diels, Box., p. 407; Vors., p. 104 'AXjcpniM> t^ 
iiyiiif Kni rif xXiapa Tia iv ij) yXin-ry np&t rjj ^aAnriirrjii SiaKpimtrSai rovt 



1 Faster, Text-Book of Physiology, § 865, p. 1 398. 
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Empedocles. 

§ 2. 'As to tasting and touching, Empedocles says Taste : its 
nothing definite respecting either of them, not stating the^X'imed 
mode in which or the causes by which they are effected, W, the 
except merely to enunciate his general principle that all symmetri- 
sensation whatever is due to the fitting of emanations into f 3 ' ™ an:i_ 
the pores 1 .' 'Parmenides, Empedocles, Anaxagoras, Demo- the pores of 
critus, Epicurus, and Heraclides held that the particular ^ Q[Sttn ' 
sensations are produced in us by the symmetrical relations 
between the pores of the sense-organ and the object of 
sense, i.e. when each sense has its proper object of per- 
ception fitting into its pores 2 .' Theophrastus observes 
that the theory of anoppoal is, notwithstanding objections, 
a possible theory regarding the other senses, but is met 
with difficulties of a special sort as regards those of tasting 
and touching 3 . It may be that this difficulty prevented 
Empedocles from developing his theory of emanation with 
reference to the sense of tasting and touching. 

§ 3. But though, except for this vague doctrine, he Taste, ob- 
teaches nothing respecting the function of tasting, he-J"^^ 
gives certain opinions on the physical nature of tastes, according 
objectively regarded, i. e. the sapid substances which cause jodekAll 
the sensations of taste, The following we learn from &? various 
Aristotle : ' Taste is a mode of touch. Now the natural primarily 
substance water tends to be tasteless, but it is necessary H 1 "? 1 "' 
either that the water should have in itself the various particles 
genera of sapid qualities, though imperceptible owing to "e^aiiy 
their minuteness, as Empedocles holds, or &c. 4 ' In accord- 5ma11 " ze > 
ance with this is the view ascribed to Empedocles by Aeiian f 0re not 
that the sea contains particles of aweet water among the perceptible 

* Theophr. de Sens, § 9; Diels, Vors,, p. 177 irtpi Be yrvo-eur *al 
(itpijv 011 SiOfii^tTni Ka&* iKUTfpav o&rt 7ra>r otTr* Bt* a ytyyovrai, TrXq* to 
Kowiiv oti t<5 rfappdrroi' rnh wipou aia8<)<iU lariu. 

■ Aet. iv. 9, Diels, Dox., p. 397 ; Vers., p. 180 Uappnitijs, *E/nr(Bo«X^c, 
' Avn^ayupai , briponpLros, 'Eiriitoupor, 'HpaKXd'Bijc napa rac tru/i/urpint rap 
iriawv rat kqtq pipos ala6i,trtis yivi&Bai rov oiKciou rav alaBTjTav inaarov 
KaiTTij tvapfiArrovTos. 

" Theophr. de Sens. § 20 to 7r«pl rijv aitoppoiiv . . . Tttp'i it Tr/r i<j>)y tsai 

yfio-LV ou paBiof. * Arist. de Sens. iv. 441* 3. 
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predominating salt. * Empedocles of Agrigenti 
there is a certain portion of sweet water in the sea, though 
not perceptible to all creatures, and that it serves for the 
nourishment of the fishes. He declares that the cause of this 
sweetness which is produced amidst the brine is a natural 
one 1 .' Unfortunately Aelian omits to state what natural 
cause Empedocles assigned for the sweetness of sea-water; 
yet we may connect his view of this with what Aristotle 
tells us above, that Empedocles regarded all genera of 
taste as existing in water, but in particles too small to be 
separately perceptible. The several sorts of particles 
might combine according to their affinities, and when 
enough of them come together, and are combined like 
with like, the perceptibly sweet, bitter, harsh, acid, and 
other tastes appear 2 . We must further connect with this 
view the statement attributed to Empedocles that wine is 
water which has undergone fermentation 3 . 'The differ- 
ences of taste in plants correspond to the variations in the 
manifold of their nutrient particles, and hence in the plants 
themselves, since they assimilate the kindred particles, from 
that which nourishes them, differently {in different soils), 
as we see in the case of vines. It is not differences in 
the vines that make the wine good or bad, but differences 
in the soil which nourishes them*.' The nourishment of 

1 Aelian, Hist. An. ix. 64 'E/iwsfloitX'Sr o 'Aicpnyawiiior Xeyci ri «wii 
jXu«u (v tji 8aka<TO<i vfiop, oi Truer! SijXof, rp6tptp.ov Re ™ l^fimm' *ai tpj" 
afciav Tov&l roii in 7-1J S^prj y'KvKawopii'ov \iyei ^vaiKr/u. 

1 Karsten, Emped., pp. 439 and 483. Cfc Arist. 357 11 24; Diels, 
Dox., p. 381. 

a Arist. Top. A 5. 127" 17 ipoian S' oirS' 6 otn6t Attic Z8ap aurrpros, 
Ka&dirrp 'E^irtfio*X^t /jnfai ; Diels, Vors., p. 205 

oivor onto tjAoioii ni\trai tnariv tv £ii\a> JJSup. 
Wine is water that has penetrated from the rind of the vine inwards, 
and undergone decomposition or fermentation within the wood. 

* The version is from the text of Galenus, Hist. Pkil., with Diels' 

(jrnpu) : Tat Sittrpopat t&v jfv/iSm (irnpii) irapaXXayas ylyvcaSai rijt 

ipoioiuptias. The Trjt (yi}s) iroXvf«p«'ur of Diels ( Vors.) is unfortunate, 
as Empedocles held not yn but vdwp for the source of x^poi Cf. Diels, 
Vox., p. 439; Vors., -p. 173. 
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nts, according to Empedocles, is effected by the attrac- 
of kindred elements into them through their pores 
the earth in which they grow. 
Democritus. 

§4. According to Democritus, 'The atomic figure hasT 
■lute existence (xaff airo itm), but the sweet, like objects °, 
sense in general, is relative and dependent on extraneous i e 
lings ' (-npb? &k\o roI iv SAAois) '. ' He does not specify the ft 
mic shapes (fio/>$d?) which generate all objects of sense, but '' 
ither those which form tastes f xykm<) and colours ; of these di 
he treats definitely and in detail those that are the objective £, 
condition of tastes (ra ntpl tovs \vXovf), explaining how al 
they present themselves as purely relative to us (ivatpipuv tl 
ri)i> 4>atrraa-lav irp&s avSpwnov). The acid taste (<5£w) he ^ 
declares to be formed from atomic shapes that are angular, t* 
winding, small, and thin {ycui-oeiBij 2 ri2 tT^nan icai iro\vKap.Trjj *t 
xai (itxpbv Koi Aeirroi 1 ). . . . The sweet taste (ykvtciv) is com- " 
posed of shapes which are spherical and not too {ayav) a , 
small. . . . The astringently sour (<rrpv<pv6v) is composed of tc 
shapes large and with many angles, and having very little si 
rotundity. . . . The bitter (■niKpop) consists of shapes small, af 
smooth, and spherical, having got a spherical surface which rt 
actually has hooks attached to it (tt}v Trepitptpfiav dXtjxoVa e , 
ko! Kaunas fxpvo-av). . . . The saline is composed of large " 
shapes, not spherical, but in some cases also not scalene 3 , pi 
and therefore without many flexures. . . . The pungent 1 ^ 
(bpiy.is:) is small, spherical, and regular, but not scalene. . . . ac 
In the same way he explains the other " powers " (8woj*«r) 
of each taste-stimulus, reducing them all to their atomic 
figures (hvaywv tls ra <rxnp-ara). Of all these shapes he 
says that none is simple or unmixed with the others, but 
that in each taste there are combined many shapes, and 
that each one and the same taste involves somewhat of 
the smooth, the rough, the spherical, the sharp, and the rest. 
But of the shapes that which is chiefly involved determines 
1 TTieophr. de Sens. § 69. * So Diels, ' tit ex y&na,' Dox., p. 5 17 n. 
• Diels, Vers., p. 393 ak\' (V iviav kqi (0C1) atakip/vr. See next page, 
BOW 3. 
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the effect upon sensation, and the sensible " power" of the 

whole. Tt makes much difference also what the bodily 

state is with which the shapes come into relation ; for from 

this it happens sometimes that the same stimulus (to ovto) 

produces contrary subjective effects, and that contrary 

stimuli produce the same subjective effect 1 .' 

Theophr. § 5. ' Democritus investing each taste with its characteristic 

Aaae"' figure makes the sweet that which is round and large in 

resiatesthis its atoms ; the astringently sour that which is large in its 

tastes. For atoms, but rough, angular, and not spherical ; the acid, as 

Democritus jj s name imports, that which is sharp in its bodily shape 

every other (o£iiv njj oyKio), angular, and curving, thin, and not spherical ; 

^^' * f the pungent that which is spherical, thin, angular, and curving ; 

touching, the saline, that of which the atoms are angular, and large, 

and crooked (okoKiov) and isosceles ; the bitter, that which 

is spherical, smooth, scalene 3 , and small. The succulent 

(kmapov) is that which is thin, spherical, and small V We 

need not here endeavour to reproduce the reasons given, 

on the authority of Theophrastus, for the assignment of 

the particular shapes to the production of the respective 

tastes. To us the whole theory seems almost a play of 

fancy ; yet we must not forget that to its author ft was 

a serious attempt, on the most scientific and common-sense 

lines at that time known, to account physically for these 

sensations. Our interest in it is mainly and primarily 

historical. Except for the general idea of atomism, this 

theory of 'atomic shapes' has little affinity to any modern 

scientific theory of taste, physiological or psychological. 

Democritus, as sufficiently appears from what precedes, 

1 Theophr. de Sens. §§ 64-7 ; Diels, Vers., p. 393 ; Mullach, 
Democ, p, 319. 

1 Mullach reads Ibarra oxnXijiiai' ; Diels keeps the MSS. &Ka\t6n)Ta, 
' crookedness.' 

3 Theophr. de Cans. PI. vi. 1. 6. I have given this extract for com- 
parison with the preceding. It shows that some degree of consistency 
was observed in the respective descriptions of the corpuscular shapes 
which according to Democritus go to form the various stimuli of taste. 
It may be noted that here the atoms of the saline are described as 
laaaKthii. This confirms the insertion of ou before anaKt)i>a,v Theophr, 
de Sens, \ 66. 
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rduced the sensations of taste to modifications of the 
sense of touch. This was not peculiar to his system. It 
was, says Aristotle, a doctrine shared by him with most of 
the natural philosophers 1 who tried to explain the sensory 
functions. They all conceived the objects which affect the 
senses generally as being tangible. 

§ 6. Theophrastus, having stated that Democritus' opinions Demoeri- 
as regards the sensory operations of smelling, tasting, and Jj"^ c "[ s 
touching were muchlike those of most other writers 2 , criticizes *»"«* of 
as follows his theory of tastes, and the physical account atomsaiike 
he gives of them. ' There is this strange feature too in j" sha P e 
the theory of those who advocate the atomic shape doctrine, f eren i in 
viz. the different kind of sensory effect which they ascribe **?*• ^ hto ' 
to atoms alike in shape, and differing only in smallness criticizes 
or largeness. For this would imply that their powers as Again, how 
affecting sense depend not only upon their shapes, but a |* altera* 
on their bulks. But though one might assign atomic bulk taste pro- 
as cause of the greater force or impressiveness of a sensory d ' lced ' ■»• 
stimulus, or of the amount or degree of sensory effect shapes and 
produced, it is not reasonable to explain in this way ^[^u or 
differences in the quality or kind of sensory effect. "« some 
Democritus 1 leading hypothesis is that the sensory powers ( Iom , some 
depend on the figures a of the atoms ; since, if the figures jnfrodnced 
of different stimuli were homogeneous, their effects on former 
sense would be homogeneous in the sphere of taste, as in "fS^Jf ? 
other spheres ; just as a triangle of sides a foot long agrees be true, 
with one with sides of ten thousand feet in having its three JhA/jt 
angles together equal to two right angles V "'"' cause 

'One might, as against Democritus, well ask how it is mova i or 
that the different tastes are generated from or succeed jn'f^nc- 
one another. For either the atomic figures must be 
altered so as, for instance, from scalene and angular to 
become spherical ; or, assuming that all the various shapes 
which give rise to certain tastes are in (the moist founda- 

1 Cf. Arist. de Sens. iv. 442* 29. s Theophr. de Sens. J 57. 

1 Theophrastus argues as if Democritus bad asserted <rjrw«i™ alone 
to be the cause of the perception of sensible qualities. 

* Theophr. de Caus. PI. vi. 2. 3 ; Diels, Vors., p. 390. 13 ; Mullach, 
Detnocr., p. 350. 
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tion), e.g. those of the sour, the acid, and the sweet, some 
must be separated from the rest — those, that is, which 
determined the previous tastes in each case respectively, 
and were proper to them severally — while the others 
should hold their ground ; or else, in the third place, some 
must go out from the mass and others must come in. 
Now since alteration in the atomic figures is out of the 
question, the atom being incapable of change, it remains 
either that some must leave and others must enter, or else, 
simply, that some must stay, while some leave. Both these 
latter hypotheses are untenable, however, unless it can be 
shown further what it is that produces these movements — 
what is their efficient cause '.' Democritus held that the 
moist — Til vyp6v — is, as it were, a ■navimepfi.La of tastes'. 
This moist is in every case the foundation of taste ; the 
element in which the taste atoms are, so to speak, suspended. 
If now a change takes place in a given taste, so that, e.g., 
from tn-pvtfivos it becomes ykvuvs, either the atoms proper to 
ot/jw/m'ottjs, in some given moist medium, alter their shape 
(which is impossible) to suit ykvKvnjs ; or else from the 
portion of the moist medium which is, in the given case, 
the vehicle of irTpvipvorrit, those atomic shapes depart on 
which this quality depended, leaving behind them those 
proper for yXvufcris (as there must have been some such, 
since tastes are never composed of atomic shapes of one 
single kind, but all, or many, are associated in each case, 
the predominating kind fixing the quality of the whole); 
or else from that portion of the moist medium which 
yielded arpvtpvoTris all the atomic shapes which character- 
ized the taste before depart, while other shapes, suitable 
to ykvK-uTTjs, are then imported from somewhere in the wider 

1 Theophr. de Caus. PI. vi. 7. 2 ; Diels, Vers., p. 390. 20. 

' Cf. Arist. de Sens. iv. 441° 6 % uXijp TauBtnp *wai [ra 38up] o*o* 
jranrn-fpniav X"^"! "^ 3irawa pin tj u&itoc yiWtfoi, n\\a ff i£ aXkov 
pipovt, which words must, as Alexander states, apply [o Democritus. 
The Empedodean theory had been stated in the preceding line, while 
that of Aristotle himself (which was also that of Theophrastus) comes 
in the following lines, iravampida is used of the Democritean theory 
by Arist. 203* 20. 
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oist medium outside the given portion. The first 
ipposition contradicts the fundamental hypothesis of 
tomism ; the two latter require an efficient cause which 
mocritus neglected to supply. Aristotle and Theo- 
ihrastus regard water — the moist medium — as tastelessly 
but capable of being qualified to sapidity by to lijpov, 
which produces its effect in the medium by the force or 
ficiency of t& 8epp\6v K 

Theophrastus states that the different species of tastes 
;re popularly regarded as seven in number, or eight if 
e saline is separated from the bitter. Thus the number 
these would correspond with those of the different 
pecies of odours and of colours s . 
Anaxagoras. 
\ 7. ' Anaxagoras held that touching and tasting discern Tasting 
ir objects in the same fashion (sc. by contraries). For ''^j,",!," 
,t which is equally hot or cold with the organ of sense functions 
;cts it with the feeling neither of heat nor of coldness tae pera- 
'hen it comes in contact with it, nor do they perceive the tion ofeon- 

'.et or the acid by means of these themselves, but they of unlike 
iscern the cold by contrast with the hot, and the drinkable ^% e 
z. sweet, of water) by contrast with the saline, the sweet The cold 
enerally) by contrast with the acid, according to the w *" er ce s 
ficiency of each of these respectively, as compared with warm ami 
; opposite: since ail alike, he says, exist within us 3 .' ^j so i n ' 
ccording to the Anaxagorean theory of irac ev itavrt, V 






I qualities — those of taste as well as others — are found 
;ether: where one is, there are all the rest. But some ^™ e " s 
Cf. Theophr. de Caus. PI. vi. 1-7, for an exposition of his own 
ich is probably a more detailed Aristotelean) account of taste, and 

criticism of that of Democritus. 

Theophr. de Caus. PL vi. 4. 1-2 (he concludes : a Si apiBpbs a i£» 
i taiptiliTmoi «nl ifinrmuim-ot} ; Arist. de Sens. iv. 442 s 19-39. 
Democritus' theory of tasting cf. further Lucret. iv. 615-32, with 

' Theophr, de Sens. § 28 ; Diels, Vors., p. 323. 8 rhv aWhv Si Tponov 
1 ri/v atprjv urn rijv yriaw Kpi«U'" to yap 6/ioiaiz Sipfiuv *ai ■fyvxp&v 
tt Sippa'viiB oCre tI/vx"v TrXijfTiiifoj', oiiSi Si/ to yXvti cai to 6£& Si' airiif 
•ip/fiii 1 , uAXn Tip piy 6ippm to yfrvxpov, ry S' AXpvptfTd wtiripor, t£ S' a£(? 
■fKvxi Kara r!)t f^\ei\jrtv rljir UaiTTOi/' wdtra yap tvimiipxiiv $ tjam iv t)uiv. 
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preponderate, others are comparatively deficient in certain 
cases. ' This being so, in all composite substances we must 
conceive many sorts of matter with all sorts of qualities 
to be inherent, and germs of all tilings, possessing forms 
and colours and savours of all kinds. Thus, too, human 
beings are constructed, and all other animals — all things 
that possess a soul 1 .' Thus in the human body and in 
the organs of sense are found these infinitesimal specimens 
of all sorts of qualities ; and the senses as above explained 
owe their discriminating power to the opposition between 
the qualities of the sense-organ and its object in each 
case. With regard to the physical nature of the saline 
taste, as exhibited in sea-water, we have the following: 
1 Anaxagoras supposed that when the moisture which 
originally flooded all the earth had been subjected to 
the scorching heat of the sun in its revolutions, and the 
finest part of the water had thus been evaporated, the 
sediment which remained became salt and bitter 2 .' 'A 
third opinion as regards the manner in which the sea 
became briny is that the water which forms it, being 
filtered through the earth, and contracting by infiltration 
the qualities of this, becomes saline, because of the earth 
containing such tastes within itself; whereof writers produced 
a proof in the fact that salt and natron are obtained from 
mines dug into the earth ; and they assert that in many 
places in the earth sharp or acid savours are found 3 .' 

1 Simplic. in Pkys. Arist. (Diels) pp. 34-5 ; Diels, Vers., p. 327. 29 ; 
Schauhach, Anax., p. 85 Toirtav Si ovtvs IgiWw xpi SoKtlv inhiai iroXXd 
T* *ai iravtola *V srocrc tbls trvynpivopivots Kal otriflpata jrdvrw xprjptiTmi/ 

no! Mat irairoiai (jfoiTu «ai xp<*as nai t)6ov&s. Diels renders this last 
word here Geriiche : in Diogenesfsee infra, p.17011. I ) he renders ^Sorrig 
Gestftmack. But there seems to be no reason for regarding the meaning 
as different in the two cases. Probably the ideas of smell and taste 
are united in ijoanj, here and in Diogenes, very much as they both enter 
into the meanings and associations of our words savour and savoury, 
ijhovi] thus being to x"^ what nidor is to odor. 

1 AeU*us,iii. 16. a, Diels, Dox., p. 381, Vor!., p. 322. 32 ' b.va£ayvpas tbv 
tar' apx']* Xi/jidfovTot vypov IrtpiitnirtOs Imh Tiji qXia*ijr irtpilpopai «ni toi 
Xfrt-roraTOV '£aTpur6irvot tit aXuri&a tai jittptav to Xonroi> wrurriJMu. 

' Alexander, in Arist. Meteor., p. 67 (Hayduck); Diels, fori., p. 323. 

35 tfiiri Si &o£a irtpi (JoXqo-o-ije iot'iv <br Spa to ISap to 3ia rijt yijt taj6ou~ 
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Diogenes of Apollonia. 
§ 8. ' Diogenes held that, owing to the porousness of the Organ and 
tongue and its softness, as well as to the fact that the vessels -^J^"" ° 
from the body converge into it, the various sapid juices are the tongue 
diffused from it, being drawn to the sensorium and the absorbent 
intelligent governing power, as if squeezed from a sponge V 1,ke a 
Theophrastus also states that, according to Diogenes, tasting blood v'es- 
is effected by the tongue owing to its porosity and j^j "ji" 
softness or delicacy of structure 3 . On the same authority converge 
we learn that, according to Diogenes, the tongue is in the sjg^ifi* ' 
highest degree capable of discerning 'pleasure {see note),' cance 0< 
inasmuch as it is most delicate in structure and porous, and, f Dr dia- 
moreover, all the vessels extend into it ; whence, too, its £" 0SIS of 
great significance as indicating the condition of persons who Diogenes 
are ill 3 . ' For it (the air) is various in character, exhibiting ^n^. 
varying degrees of heat and cold, of dryness and moisture, g°tas) uses 

ptrav icai flioirX£™v (cf. Arist. 445" 14) avrS/v A\p.vplni yinfrat rip *x lal T i'" 
yi)v tiiiovt'ws xv/iovs in abrij' o!> 1171/111™ (Voiouvto ra nai aAut opirrrtaSat in 
avrij Ka'i virpa' tlrat Hi nai o|(if xti/ioii n-oXXnxoiJ rijs yijs. Theophrastus 
says that Anaximander and Diogenes of Apollonia were of this opinion, 
which Alexander, I. c, ascribes lo Anaxagoras and Metrodorus. C£ 
Diels, Dox., p. 494, who quotes Arist. Meteor, ii. 2. 355* 21 seqq. and 
353 b 5 seqq. Empedocles (Diels, Dox., p. 381) spoke of the sea as l&pws 
■rijr yi> iauuophnfi {no rail ijXiou, as if suggesting by analogy an explana- 
tion of its saline quality. Olympiodorus refers to Heraclitus for the 
same figure, which Aristotle allows as a poetic metaphor, but dismisses 
with contempt as a scientific dictum. 
1 Aetius, iv. 18, Diels, Dox., p. 407, Vors., p. 345. 40 Atoytvip rff apaii- 

njTi (here = payoTr/Tt) rijt yXiirrrjr ral rrj /inXuKoVqn kiA Sik to avvaintiv 
Tar otto roS aap-nos fit avrrjr d)X<flns flto^elirAii rout X"l">> l t Otto/iirovc M 
rr)r aio6t]atu Km to TiyipovtKov taSanfp airb trrmyyias. The UE6 of the Stoic 
term to ijytpovww shows us how far we are in this from the actual words 
of Diogenes, and how much reason there is to regard with suspicion 
even the substance of such information ; cf. Diels, Dox. proll., p. 333. 
Theophr. de Sens. § 40 rrpi Si yevatr rp yXuTTjj 81a to fuaov km 



Theophr. de Sens. § 43 Komi™™ 

totoc yap itvai nai pjiuiiy xai toe (p\ffiai Atrdaai 
atllit'ia rt irXcttrra roit nafivoviriv in nuriji ttvm *r«. 
ing that Theophrastus here misunderstood the 
Diogenes (and aJso by Anaxagoras) in the trad: 
' the pleasure of taste,' or even of ' taste ' i 
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rest and movement ; and undergoes besides many qualita- 
tive changes infinite in variety of savour and colour '.' 
Plato. 

§ 9. As to the general way in which the stimuli of taste 
affect the gustatory organ we have some information — not 
much — from Plato in the Timaew. ' It appears that these 
— sc. sensations of taste — like most other sensations are 
effected through certain contractions and dilatations (81a 
wyKpltrtav t4 Ttvtov Kal biaKpiotav yiyvfo-Bai), but, besides 
these, they employ, more than other sensations do, the 
qualities of roughness and smoothness in their stimuli. 
Earthy particles (yqipa ft«'/nj) enter in the region of the 
ducts {(p\.ffiia), which are as it were the test tubes or 
feelers (ooituteia) of the tongue, reaching from this to the 
heart 2 , and, entering, strike upon the moist and tender 
parts of the flesh. These particles, as they are dissolved, 
cause the ducts to contract and to become dry 3 .' In this 
we have the general explanation of the manner in which the 
sapid particles work upon the organ of taste in order to 
give rise to the sensation. In the Locrian Timaeus (which 
is not by Plato, but Platonic enough perhaps to be received 
in evidence of Plato's theory of sense) we read : 'The objects 
of taste resemble those of touch, for it is by dilatation and 
contraction, and by the way in which particles enter into 

1 Panzerbieter, Diogenes, p. 64; Diels, Vors., p. 349. 10 cart yap 
noXuTpoiror [d atjp], Kai ffipparipns tai ^v^pdnpnt Kai iiparipas tat 
Siyportpos ical o-raaipaiTtpct Kai o^vriprjv KtKiatr ?x n "'> Kal SK^tu woXXal 
sripotaaitt ivtun Kal ^Sovijs Kai xpmjjE Snupoi. By Anaxagoras ^ioinj 
(Schaubach, Fr, 3, p. 86, supra § 7) is used in the same way to 
signify ' savour ' or ' taste.' Panzerbieter in his excellent note shows 
that the word means taste here, and Diels translates ' noch viele 
andere Abanderungen und unendliche Abstufungen von Gtschmatk 
und Farbe." Cf. AristOt.fiV An, ii. 3. 4I4 b 13 intra Si Kaiotya (jrifJuuia. 
«ai fj piy trtuni £ ipu fa'i ffippov, % Si Siif-a tyvxpov *ni vypoii' a Bi X"pos olav 
Ifivoyi ™ toito» (W111 : cf. Xen.j4nai.ii. 3. i$roZ <poivutm . . . ui jto\Ao1 
. . . i@aip.aaai> . . . rfr (Siototu njr ijSowjc. In a fragment of Heraclitus 
ap. Hippol. Ref. Haer. ix. 10 ^nonj"=' smell' (Bywater, Fr, xxitvi) 
aAXoiouTai Si aHMTIrtp OKurau avppty^ (oijui^a) dvwpaat' OTO/uiffTat toff 

" Such teaching may have determined, to some degree, Aristotle's 
theory of the heart as sensorium. * Plato, Tim. 65 c-D. 



res (rq is r&s mpats 8ui8™-«), and by their figures 
reo-o-i), that tastes are either astringent or smooth 
(arpvippa f) \iia) ; they are presented as astringent when 
they dissolve (a-noT&KoiTo) and rinse (/liijrraiTa) the tongue; 
the contrary are smooth and sweet V 

§ 10. ' With regard to savours (^vpSe), Plato, in treating Plato's 
of water, mentions four species of water. Among saps objective 
(y_vAol?) he places wine, verjuice (onav), oil, honey, while tastes. 

I among the affections (miffem) which water undergoes, he de»<** 
places the earthy taste (rbv yttiBij XW° V \ And it is by'" ater ' 
these particles 2 compressing and contracting the pores 3 mat). As- 
that (tastes are generated)*. The rougher particles ^f** 
are the astringent tastes, those less rough a are the harsh. sa H m , 

' That which acts as a detergent or kathartic on the pores * r ^™" 

. (to Be pvnTiKov tSiv ttopi&v koI airoKaSapTiKov) is the saline. "°" 1 
That which is detergent in an extreme degree, so as actually plained. 
to dissolve (wot* koI ^k^mid) their tissues, is Utter. Those £'*" had f 
particles which are warmed by the heat of the mouth, and, taate as a 
ascending, dilate the pores are pungent. Those which 5^""** 
cause fermentation 6 are acid ; those which together with deadly be- 

Y the moisture that is in the tongue tend to relax (Biaxvnird) m ind, so 
and restore it to its normal state (uvaToriKa els ttji> fyivtv) are fnr ^ lhii 

(sweet' 1 .' The part of the Timaeus which Theophrastus had sibie at the 
in view here is the following: 'These (earthy particles) "£"",_ See 
if they are very rough {rpayyTtpa) are astringent (otoik/W) plunation 
in taste, if less rough, they are harsh (aim-i/pi). Those of particular. 
I them which are detergent (pwrriica) and rinse (a-noitkvvopra)* 
the whole environment (imv to mpl rfji/ yKQrrav) of the 

I 1 Tim. Locr. 100 E. ' The yfpva pipi of Tim. 65 D. 

* I read wdpour after Philippson for the, to me, unintelligible xy/toug. 
Plato haa <p\i(tm in the corresponding place in the Timaeus, and jra'paw 
here occurs farther on. 

* In spite of Diels' remark on the condensation and brevity of Theo- 
phrastus in quoting Plato, it seems that there must have been — as 

* Wimrner held —something lost here. I supply the sense as above. 

8 Cf. laaov rpnxis-oTa, Plato, Tim. 65 D. 

* Kut&vTa : cf. i*W n tal {ipaurii', Tim. 66 B. 
T Diels, Do%., p. 525. 4; Theophr. de Sens. § 84. 

* Similar terms are used by Aristotle in connexion with the physical 
stimulus of taste. 
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tongue, if they do this immoderately, and fasten upon it so 
as to dissolve some of its very tissues, as is the power of 
alkalies (^ r5>v KCrp<ov bvvapts), all under such circumstances 
are named bitter ; those which come short of the character 
of the aforesaid alkalies, and have the rinsing effect in but 
a moderate degree, are called saline (oAu«l), being without 
rough bitterness, and appear rather agreeable than otherwise. 
Those which go into partnership (Kauxov^travra) with, and 
are soothed (Xeotw/xwa) by, the warmth of the mouth, 
being both set aglow themselves and, in turn, acting as 
counter-caustics [avTin&oiva) on that which caused their 
heat, being borne upwards by their lightness towards the 
senses of the head (irpds ras rijs Kt<pahTJs ala&^a-ets), and 
cutting through all that they come in contact with — on 
account of these powers all such are called pungent (bptpia). 
But when these same earthy particles have been progres- 
sively fined down by decomposition, and insinuate them- 
selves into the narrow veins (sc. of the tongue), being as 
they are symmetrical with such particles of earth and air 
as are already in these, so that, setting these particles in 
motion, they cause them to be mixed together {irtpi &k\t\\o), 
and, as they are mixed, to tumble about, and, entering 
severally into different places, to produce concavities which 
envelop the things that enter them, and which, being but 
hollow globules of water, become dewy vessels of air, when 
the dewy cellule of each, whether earthy or pure, has 
enveloped a particle of air ; so that those of them which 
are of pure moisture form transparent encinctures for the 
air, and are called bubbles, while those which are made of 
the earthy moisture, that sways and rises in all parts alike, 
exhibit what is called seething at fermentation: then that 
which is the cause of all these affections is denominated acid. 
An affection the opposite of all those thus described is that 
arising from an opposite cause, when the collocation of the 
entering particles in the moist environment, being naturally 
akin to the normal condition of the tongue, glazes and 
smoothes over the roughened parts, while, as for those 
abnormally contracted or dilated, it contracts the latter and 
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relaxes the former, and re-establishes all as far as possible 
in their normal state. Every such remedy of the violent 
affections being, when it takes place, pleasant and agreeable 
to every one, is called sweet 1 ' In this passage Plato, 
largely by the aid of a vivid and not unscientific imagina- 
tion, attempts to describe what would now be called 
a chemical process. In thus explaining the effect of the 
stimuli of taste upon the organs, he has taken a considerable 
step beyond his predecessors, so far as they have left us 
any knowledge of their views on this subject. Modern 
empirical psychologists have at command more perfect 
knowledge of the gustatory tissues and structures, but the 
conception which still vaguely dominates theories of tasting, 
is that of chemical changes set up by the sapid particles in 
the gustatory apparatus. Chemistry as a science did 
not exist in Plato's time, or for many centuries afterwards, 
and it is, therefore, the more surprising that he should 
have had recourse to an idea which is purely chemical for 
his explanation of at least one of the objects of taste — the 
acid. In this he shows a conception far in advance of all 
predecessors, and more developed than that of Aristotle. 

§ 11. 'Most forms of waters intermingled with one of'J™" 17 
another are, taken as a whole class, called saps' 1 when they (x»M). 
have been filtered through the plants that grow out of ; n thcirort- 
the earth s ; but having, owing to their various mixtures, ?* n ™ odi_ 
severally acquired dissimilar natures, they present, for the waier, pro- 
rest, many nameless kinds ; yet there are four of them which fi° te ^ k y 
are of a fiery nature, and which, being most transparent, have through 
received special names: — (1) That which warms the soul J, f e p *"™" 
together with the body is wine, (a) That which is smooth Four sp e - 
and dilates the visual current (fttnupiTiKdv ctyetos), and there- (,) w Lne;' 
fore presents itself as bright in appearance, and glistening ^ oll _i (3) 
and oily — a thing of oily species — such is resin, or castor- verjuice. 
oil (kUi), or common olive-oil (eXwoi') itself, or other things of ^J^™ 

rPlat. Tint. 65 D-66c its effects 

yynoi is here used by Plato in the sense in which xokvl is regularly 
used by Theophrastus. 

' vbaxav tttij , . , £ Cfinav /"V to yivos Sua Tan « y<js <I>utui/ qBijpfva X^f ' 1 
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upon the of the same power. (3) That which relieves the tension 
ton*" - °^ t ' le P assa S es m tne mou th and restores their natural 
condition (Sia^umdf ni\pt <j>va-fut$ rS>v w«pl to aToy.a fcvvohtov), 
producing by this property sweetness to the taste — this has 
received the name of honey as its most general appellation. 
(4) That which dissolves the flesh (5«i\wikoc tjjs o-apudj) by 
burning, a frothy kind of substance (<«/>p&5es yipos), is, 
when singled out from all the other saps and taken by 
itself, what has been named verjuice V For Plato the organ 
of tasting is ' the tongue ' ; he (like Aristotle) does not 
speak of ' the palate ' as concerned. Plato does not probe 
into questions (a) respecting the proper organ of this sense, 
or (?>) regarding its relationship to touch or smell. 

Aristotle. 

5 1 a. Tasting is the variety of touching which peculiarly 
subserves nutrition. The object of taste, viz. the giistable, 
is something tangible s : this explains why it is not per- 
ceptible through a foreign body interposed as a medium ; 
for the sense of touch acts through no foreign (i. e. extra- 
organic) medium. The tongue is, however, itself a medium, 
though internal, i.e. belonging to the body. It is related 
to the organ of taste proper, as e. g. air is to the organ 
of hearing 3 , Moreover yy\io$, the object of taste, is con- 
veyed in the moist as its vehicle, and the moist is a tangible: 
which again exhibits the object of taste as tangible. The 
object of taste, being conveyed thus in the moist vehicle, 
is naturally regarded as connected in its physical origin 
with water. Views have differed as to the nature of this 
connexion. Empedocles held that the water already as such 
contains fully developed within itself all sorts of savours, 
which, however, are so infinitesimally small as to be imper- 
ceptible ; others again have held water for the material out 
of which, as out of a seminary (Travtntfp^Ca) of all kinds of 
seeds, tastes of all kinds are developed — one from this part 
of the water, another from that, and so on. Neither of 

1 Plato, Tim, \\ 59E-60B. 

3 422" 8 r& ti yiutrroti &wr6v n. * 423 b 17 seqq. 
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these views commends itself to Aristotle. Water contains, potenti* 
he thinks, per se none of the liatyopat of taste, as Empedocles™^' 
held. Without any contributory activity on the part of the perceives 
water, such Huxpopat are wrought into it by an extraneous a t,] e and 
cause, which affects it as agent affects patient. Just so one ll 




it. Such is the way in which nature produces all savours — 'ifL 
X"M ' — by sifting or straining the moist element (of water) 
through the dry (of earth), and so imparting to the former 
its sapid quality 1 . Hence the gustable — -x»f*w or rb yevtrrdp — 
may be physically defined as the affection produced in the 
moist by the dry*, and capable of converting the faculty of taste 
from potentiality to actuality 3 . Were we creatures living in 
water instead of air 4 , we should indeed perceive the sweet 
if infused into this water; yet our perception would still 
be one of touch : not even then would it be perceived 
through the water as externa! medium. It would be per- 
ceived immediately, owing to the sweet being blended with 
the particular moisture with which we happened to be in 
contact, just as in the case of the water which we drink and 
find sweet. It is not thus, i.e. by mixing with the medium, 
that colour is perceived. Taste has no medium externally 
to the organ: its medium is the so-called organ (the tongue) 
itself when moistened. Nothing produces the sense of 
taste without moisture ; everything which excites this sense 
has moisture actually or potentially ; as for example, the 
saline, which is in itself easily liquefied, and by its lique- 
faction tends to actualize the potential liquidity or moisture 
of the tongue. The sense of taste, like the others, has for 
its object a genus embracing contraries. It perceives the 
gustable and the non-gustable, meaning by the latter either 
that which is sapid but only in an infra -sensible degree, or 
else that the taste of which is destructive of the sense. The 
difference between the palatable and unpalatable in drinks 
seems the foundation of the matter. Both are objects 
of taste, but while the former is natural and normal, the 
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latter is in its tendency destructive. The ' drinkable,' too, 
as an object is perceptible by touch as well as taste. 

§ 13. Since the object of taste is moist ', the tongue, qua 
organ of taste 2 , must be neither actually moist nor incapable 
of becoming moist. The sense of taste is passively affected 
by the object. Hence the part of the body which is to be the 
organ of this sense should be something capable of being 
moistened, while yet preserving its distinctive nature, not 
something actually and always moist 3 . A proof that the 
organ should be thus capable of being moistened, yet not 
actually moist, is found in the fact that tasting is impos- 
sible, or difficult, when the tongue is either quite dry, or 
excessively moist. In the latter case, when we attempt to 
taste something, what ensues is merely a tactual perception 
of the moisture of the tongue, in which the sense of taste 
proper is merged and disappears. With this tactual per- 
ception the organ is preoccupied, as it might be with 
a previous taste, if a person after tasting something of very 
strong savour were immediately to try to taste some 
other savour. So it is that sick persona find sweet 
things bitter, because the tongue is full of bitter moisture. 
The tongue is an organ of touch as well as of taste*. 
With this same part wherewith we taste, we can perceive 
any given object of touch B . 

§ 14. None of the elements — not even water— has a taste 
per se. All tastes arise from some sort of mixture in the 



1 42Z» 34 seqq. 

' Sc. the tongue (533 s 26 to r5» xupuv atvStpripiov rty y\arrav) l popu- 
larly regarded as the organ of taste : all this lias to be considered in 
the fuller light of Aristotle's discussion of the organs of touch and taste. 

s tra{6»L""}v ! preserving its distinctive nature as an organ of taste. 
The moistening which the organ has to undergo is only subsidiary to 
its gustatory function, which primarily depends on something else than 
the moisture, viz. upon the sapid stimulus of which the moisture is but the 
solvent or vehicle. The moisture is a means — something secondary — 
employed by the organ for its proper purpose ; thus were the organ to be- 
come actually moist, it would forsake its distinctive and proper character. 

* Aristotle, notwithstanding what he says 423 b 17, often speaks of 
the tongue as organ — instead of inlra-organic medium— of taste. Cf. 
5 la supra. « 423* 17-18. 
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moist medium. Wine and all sapid substances, which, from t 
, state of vapour, are condensed into moisture, become l v f olve 
'ater. Others are affections of water itself caused by 
lixed with it. The taste 

i is thus mixed with the water '. Moreover no simple 7**} e ( ob ; 
n- , jectively) i* 

element — only a mixture of elements— can effect the pur- nutriment; 
pose of nutrition. Hence there is a fundamental con- ^wavsV* 
nexion between taste and nutrition 2 . The object or final composi- 
cause of this sense is nutrition 3 . Yet only the sweet ^"^and 
actually nourishes : all other varieties of taste are, like the dr y- °"'y 

... i • • i .... the sweet, 

saline and the acid, merely ways in which nature seasons however, 

the sweet to make it the more suitable for its purpose*. actl ^w 
In the case of objective tastes, as of colours, the contraries Between 
are relatively simple, i. e. the sweet and the bitter. These j,^ 
the elements of the other tastes*. Next to the sweet, "invert 

, .... , and bitter 

d perhaps as a variety of this, comes the succulent f a ii saline, 
ipds) ; the saline and the bitter are closely akin ; while 'J*'™*' . 
between the sweet and bitter come the harsh (aitm}pos), astringent, 
the pungent (hpipui), the astringent (aTpv<pv6s), and the acid ™£ e j e ^ 
(dfiis). If the succulent is a kind of sweet, there appear *even 
to be seven leading varieties of tastes, as there are of taste, as of 
colours 6 . The faculty of taste is that which is potentially co *°™ and 
such as each of these objective tastes is ; while the object 
of taste is that which in each case makes the faculty 
actually such T . 

§ 15. Taste is a sort of touch, if only because it has to with 
do with nutrition. Nutriment must be something tangible, t^^aiid 
Sound, colour, and odour do not nourish, nor do they cause '' s modi- 
cither growth or decay. Hence tasting must be (as we have taste ne _ 
said) a mode of touching, as it is that which perceives "^"'y 
tile nutrient tangible. All animals with the sense of touch desir 
possess iin.6vii.ia, or the impulse towards what is pleasant. ( "' *""' 
Moreover they have a discriminating perception of their 

1 358" 18,443" 36 seqq. 

* 44!*' 24 seqq., 443- I seqq. 
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food ; for touch gives them this (viz. through its modi- 
fication, taste). All are nourished by things dry and moist, 
hot and cold, i.e. by the objects of touch. The objects 
of other senses nourish only incidentally ; just as sound, 
colour, smell may put an animal on the track of food, 
but they cannot in themselves feed it. YVf*" s ' s a variety 
then of the hirrov or tangible. Hunger and thirst constitute 
(jitflviita in relation to food and drink. Hunger is (iTrtdvfiia) 
for the dry and hot ; thirst for the cold and moist, and xvf»°s 
is a sort of seasoning (ij8i>iri*a) of these objects. 

§ 16. Touching and tasting, then, are essential to the 
very being of an animal. The others are subservient rather 
to its xtw//-being, and do not belong to all species of 
animals, but only to some; especially to those which 
have the power of locomotion *. Animals have the sense 
of sight in order that they may be able to see objects 
while yet distant through the medium of the fliadSam. 
They have hearing in order that they may be able to 
apprehend significant sounds conveyed through the air to 
their ears ; and they possess in the tongue an organ 
wherewith to convey such sounds to others. But they 
possess taste on account of the difference between the agree- 
able and the disagreeable in food and drink ; in order that 
they may be able to apprehend this difference, and accord- 
ing to such apprehension, may direct their movements 
to the seizure or avoidance of certain things as food. 
Serpents and saurians have a peculiarly delicate and keen 
sense of taste, nature having endowed them with tongues 
long and forked, with a fine extremity furnished with hairs. 
This formation of the tongue doubles the pleasure which 
such creatures feel in agreeable tastes, since the sense itself 
is thus possessed of twofold power ', The organ of taste 
like that of touch is connected with the vital organs. The 
region of the heart is the foundation of the senses, of which 
two — those of touch and taste — are manifestly connected 
with the heart 3 . Of all animals man is the most finely sensi- 

1 Arist. de An. iii. 12. 434 h 18-26. 

» Depart. An. 66o b 6-io. * 4&9» 11-16,656*27-31. 
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tive as regards touch. Man's tongue, too, is soft l , which 
makes it particularly sensitive in touching; and tasting, the 
tongue's proper function, is a kind of touching. Man's sense 
of touching is the most perfect, and in it he excels all other 
animals. Next comes his sense of tasting. In the other 
senses he has no superiority to the lower animals, many of 
which, on the contrary, have better sight and hearing, 
and a keener olfactory sense 8 . As to the way in which the 
organ of taste discharges its function, Aristotle has made 
no real advance beyond the positions taken up by Alcmaeon 
or Diogenes. 

1 660* 20-22 reading rj yk&rra poXaicq, instead of Bekker's rj p. y\. 
1 494** 16-18, 421* 17-26. 
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THE ANCIENT GREEK PSYCHOLOGY 
OF TOUCHING 

A lemaeon — E mpedocles. 

Touching, § i. The pre-Aristotelean psychologists have left com- 
fundf^ the P ara tively little on record respecting this sense, although 
it was, according to the opinion of several of them, the 
fundamental sense — that from which the others are 
developed, or at least in some way derived. Not indeed 
until we come to Aristotle himself do we find a real or 
business-like attempt to treat of touching. True, Plato 
gives a detailed account of the objects of the sense, as he 
conceived them ; but of the organ, or its operation, we read 
little in his remains or those of his predecessors. That 
little has, however, in accordance with the plan hitherto 
followed, to be here set forth in its entirety. 

According to Theophrastus 1 Alcmaeon altogether omitted 
to treat, at least in his writings, of the sense of touching — 
its organ or mode of operation. Theophrastus makes a 
similar statement of Empedocles, with this difference that 
while, according to him, the former seems to have omitted 
all reference to touching, the latter, though not indeed 
treating it with complete neglect, failed to give a distinct 
and detailed theory of touch. He merely threw out the 
general suggestion that this, like the other senses, is to be 
explained by the operation of 'emanations' entering into 
and fitting the ' pores ' of the organ a . Theophrastus is of 
opinion that the Empedoclean theory of perception by 
1 emanations ' is even less plausible with regard to touching 
(and tasting) than in reference to the other senses. ' How,' 
he asks, ' are we to conceive sensible distinctions of taste 
or touch as made by means of emanation (aitoppofi) ? how 
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1 Ttipi Si yvaiuis niii Atpi/s i 
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26 seqq. 
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are we to discriminate " the rough " or " the smooth " by its 
fitting into " the pores 1 " ? ' Vet Empedocles seems to bring 
all the other sensations under the sense of touch. ' He says 
of all alike that they are caused ultimately by "emanations" 
entering and fitting into the pores of the respective organs. 
Whence it is that one sense-organ is not susceptible of 
the sensations proper to another ; since the " emanations " 
which fit the pores of one are too large or too small for 
those of another, and therefore are not followed by the 
due sensory effect. Those that are too small pass right 
through the pores without touching (o&x &irr6)t(pa) its sides ; 
those that are too large cannot enter at all V Thus the 
primary condition of the proper exercise of each and every 
sense-organ is found to consist in a fact of touch — the due 
contact between the ' emanation ' and the inner surface of 
the pore ; yet of the sense of touching he has propounded 
no special theory. No idea of the sensory function of 
existed till long after Empedocles ; and the seeming 
' immediacy ' of touch was, perhaps, what debarred it in his 
opinion from being easily explained in detail by the theory 
of hiroppoai, which operate at a distance and through a 
medium 3 . The difficulty felt in applying his general 
theory to touching was of course felt also in reference to 
the kindred sense of tasting. Accordingly we have from 
Empedocles no particular information as to either the objects 

the organs and functions of touching and tasting. 
Democritus. 

§ 2. Here, too, we are disappointed. The whole tenor of Demi 
ie physics and psychology of Democritus himself, as well as J£J|™^ ^ 
;he assertions of Aristotle, make it perfectly clear that for other 
Democritus the sense of touching was the primary sense. t j, at Q f 
'Democritus and most of the "physiologi" who treat ofSSJ* 1 yel 
sense do a very extraordinary thing: they represent all give a par- 
ibjects of sense as objects of touch. If, however, this j*™ 1 "™ 

true it plainly follows that each of the other senses is account 
De Sens. \ 20. * Theophr. de Sens. § 7. 

By dnuppun? too he explains the properties of the magnet. Cf. 
:. Quaes/, ii. 33, p. 72. 9 (BrunsJ. 
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of this. a kind of touch, which is manifestly impossible 1 .' This 

properties was not on ' y a biological but a physical conclusion. It 

of atoms was the opinion of Democritus that we see, hear, smell, 

each/iT taste, and touch by the agency of atoms, which are the 

u,(S) in sQjg ultimately real; the ultimate 'things.' We must 
relation ...,,,,, , 

to one distinguish carefully between res naturae, i. e. such ' things 

Ultimate as we P erce ' ve > an d tnc atoms, or real things, which reason 
<x primary alone reveals. The physical qualities of each atom are 
properties' 1 we igkt an d solidity. To these must be added local motion, 

of nw which in each and every atom goes on eternally. It has also 

naturae . .. , ' . 

(atom- geometrical qualities— -fig'tre and magnitude. The primary 

c ° m " . physical qualities of res naturae are also weight and solidity. 
ah other Their weight depends on the number and size of the atoms 
are only m tnem '< tk*"" solidity (which is only comparative) on the 
subjec- density of the atoms. The differences of the atoms com- 
1 affections' pared inter se when forming sensibilia consist of order, 
°^° zs ? a ~ figure, and position. AH differ from H A in order; 
A differs from H in figure ; I from H in position i . 
Besides atoms, void was postulated to explain the possi- 
bility of movement. The principal ' distinction ' (&ta<t>opi) 
for Democritus seems to have been that of figure : hence 
the name ' figure ' is frequently employed to designate the 
atom. Thus the only ultimate properties or qualities of 
sensible things are tangibilia, and from the physical point 
of view we see how all the objects of sense had to be 
reduced to those of touch. Only the above-named qualities 
are objectively real; the rest are subjective, due to our 
sensibility. 

§ 3. Such are our sensations of taste, colour, smell, sound, 
and (among tangibles) temperature. It would seem then 
' Arist. de Sens. iv. 442" 29. This criticism appears to exhibit Aris- 
totle as incapable of profoundly apprehending the idea of biological 
development. Yet, strangely, he himself most firmly held the theory 
that Touch is the original sense from which all others have been 
differentiated. Vide Sensation in General, § 23, and Sensus 
Communis, §49. 

* Cf. Vision, § 19, p. 37 n. 2 supra. Theophrastus (de Sens. 
§§ 61 seqq.), in stating the physical qualities of the atoms, seems to 
use o-KXijpdrrjf loosely for m«wirjji — hardness for solidity. Plato (§ 6 
infra) did not confound these. 
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9 if the desirability of a full investigation of the sense of why De- 

ouching should have impressed itself upon Democritus 1 . 
But we are told he left this part of his subject without any amine ti 

Lttempt at originality of treatment. The fact of his not tDOC h 

laving attempted such investigation may perhaps bePyt&o- 
explained (a) by his ignorance of the nerve-system, and 
[6) by assuming that he felt the difficulty of satisfying him- 
self with any explanation of the way in which the merely 
physical, conceived as such without original reference to 
mind, could 'pass into' the mental. This difficulty 
confronted him — as it must confront every one — most 
Formidably, just at the point where the ultimate analysis 
of sense (or what seemed to him to be so) is reached. 
To this may be traced the half-hearted ness, barrenness, or 
absence of early physiological psychology with reference 
to the organ and functions of touching. To this also is 
due the fact that even modern physiological psychologists, 
when they come to deal with the sense of touching, have 
to be content with conclusions which scarcely take us 
outside the province of anatomy. It is chiefly, if not 

jlely, in that province that real advances have been 
made beyond the position in which this sense was left 
by the ancients. True, modern psychologists have dis- 
tinguished, as the ancient Greeks failed to do, between 
cutaneous sensations (of touch proper, and of pressure), 
sensations of temperature, and muscular sensations ; and 
attempts have been made, not very successfully, to connect 
each of these with their proper nerves or nerve-endings. 
But these are small matters. The biological question as 
to the differentiation of touch into the other senses remains 
now as it was then — a mystery only vaguely soluble by 
reference to a long process of evolution. And — to say 
nothing of the metaphysical difficulty of accepting touch 

j the ultimate authority for objective reality — there was 
yet another biological question, viz. that of the history of 
this parent-sense. How did touch itself, with all its implicit 

towers of development, arise? Democritus could not answer. 
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;, Theophr. de Sens. § 57. 
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This question we, too, must still either shelve, or slur over 
in the best way we can. All attempts at explaining a 
' transition ' from the physico -physiological to the psychical 
or conscious fact have been futile. Most moderns prefer 
to speak or think of the so-calied two facts as really one, 
but with two (or more) different aspects. We hesitate even 
to think of such ' transition.' 

Anaxagoras. 

§ 4. Anaxagoras teaches that sensation is effected by the 
interaction of opposites ; for like is incapable of being 
affected by its like. This principle he tries to carry out 
with reference to each particular sense. Touching (and 
tasting) distinguish their objects as seeing and hearing 
do, i.e. by interaction of opposites. That which is of 
like temperature with the hand does not by its contact 
give us the sense either of coldness or of heat. By the 
warm we cognize the cold, as by the saline we cognize the 
' potable ' 1 . Except for this we have scarcely any record 
of Anaxagoras' teaching regarding the sense of touch. 
As Theophrastus informs us, Anaxagoras has not left on 
record his views of the more corporeal senses a . Diogenes 
also having left no opinions on record concerning the,; 
of touching, we pass on to Plato. 
Plato. 

§ 5. Plato, too, has treated this sense with comparath 
slight care 3 . He has given little to determine the nature 
of the organ and function of touching. It is distinguished, 
he says, from the other senses in that it is not confined 
to some particular part, but diffused all over the body. He 
reckons the sensations of touch among the koivcl iraS^ara — 
those belonging to the whole body as pleasant or painful * — 

1 Theophr. de Sens. §§ 27-8. 

* § 37 oil 8ijXui Si tot irw/ioTiKim-tpot oiirf)ij(Tfir. 

! Theophr. lie Sens. § 5 nXd™* . . . o& n<iv itpnui yt irip't &Tta<Toiv aX\a 
yaimv jr.pl d*Qrjr ttt] o^/ias. 

* Tim. 64 A. Here Plato comes near recognizing the sensus 
communis of modern parlance, i.e. a 'general feeling' such as that 
of comfort or discomfort, nausea, faintness — a totally different thing 
from Aristotle's sen 
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mong which he names hot and cold, hard and soft, heavy and sense is dis- 

light, rough and smooth. In the Ti'macus, 61 D seqq., he drafts ove[ the 3 

an explanation of some of these objects of touching. ' First I? 1 ^*"^ 

then,' he says, ' let us see what we mean by calling fire hot. not, like ' 

We must consider the matter as follows, remembering the tbe ^Y*; 

power of dividing and cutting which fire possesses and certain 

exercises upon our body. That the sensation is a sharp f^for,. * 

one, we are all well enough aware ; and we must take calls the 

into account the fineness of its edges and sharpness of f touch 

its angles ', besides the smallness of its particles and the *°"" 1 m6/ >~ 

swiftness of its motion, all of which qualities combine to Names 

render it so vehement and piercing as keenly to cut t^oos" 

whatever meets it, remembering the genesis of its figure, made by 

that this more than any other substance separates our °"i^ 

bodies and minutely divides them, whence the sensation ke&vy. 
i_ ii t • i .. light, hard- 

tnat we now call heat justly derives its quality and name. soft,rongh- 

The opposite condition, though obvious enough, still must S"™*! 1 " 

not lack an explanation. When the larger particles of objective 

moisture which surround the body enter into it, they ^""y 

displace the smaller, and because they are not able to physically. 

pass into their places, they compress the moisture within 

us ; and, whereas it was irregular and mobile, they render 

it immovable owing to uniformity and contraction, and so 

it becomes rigid. And what is against nature contracted 

struggles in obedience to nature and thrusts itself apart ; 

and to this struggling and quaking has been given the name 

of trembling and shivering ; and both the affection and the 

.use of it are in all cases termed ' cold.' 

§ 6. Hard is the name given to all things to which Expiana- 
our flesh yields ; and soft to those which yield to the hard-soft : 
flesh ; and so also they are termed in their relation to each a°«*ly 

Anticipates 

other 2 . Those which yield are such as have only a small Locke's ac- 
count of 

1 For an account of the elementary structure of fire in accordance hardness. 
with Plato's geometrical physics, see Timaeus 53 C seqq. 

t Cf. Locke, Essay concerning Human Understanding, ii. 4. 4 
* And, indeed, hard and soft are names that we give to things only in 
relation to the constitutions of our own bodies ; that being generally 
called hard by us, which will put us to pain sooner than change figure 
by the pressure of any part of our bodies ; and that, on the contrary, 
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base of support ; and the figure with square surfaces, as 
it is most firmly based, is the most stubborn form ; so, too, 
is whatever from the intensity of its compression offers the 
strongest resistance to external force. 

§7. Of ' heavy ' and ' light ' we shall find the clearest 
explanation if we examine them together with the so-called 
'below' and 'above.' Here follows an argument showing 
that the popular notion of the universe being divided inio 
an upper and a lower portion, to the latter of which all 
bodies naturally tend, is false ; the truth being that, as the 
universe is a spkere, there is really no such thing as an 
upper and a lower region in it. ' Whence (Plato goes on 63 A) 
these names (" upper " and " lower ") were derived and under 
what conditions we use them to express this division of 
the entire universe we may explain on the following 
hypothesis. If one were in that region of the universe 
which is specially allotted to the element of fire, the region 
wherein is to be found collected in greatest mass the fiery 
element to which our earthly fire is attracted ; and if 
he, possessing the requisite power, takes his stand on 
this mass and separates from it portions of the fire and 
weighs them in scales, when he raises the balance and 
forcibly drags the fire into the alien air, evidently he 
overpowers the smaller portions more easily than the 
larger ; for when two masses are raised at once by the 
same force, necessarily the smaller yields more readily to 
the force, the larger, owing to its resistance, less readily ; 
hence the larger mass is said to be heavy and to tend down- 
wards ; the smaller to be light and to tend upwards. This 
is exactly what we ought to detect ourselves doing in our 
own region. Standing as we do on the earth, we separate 
portions of earthy substances, or sometimes earth itself, 
and drag them into the alien air with unnatural force, for 
each portion clings to its own kind. Now the smaller 
mass yields more readily to our force than the larger, 
and follows quicker into the alien element ; therefore we 
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tit," and the place into which we force it " above "; 
e opposite conditions we apply the terms "heavy" 
ind " below "... In every case it is the tendency towards 

s kindred element that makes us call the moving body 
" heavy," and the place to which it moves " below " ; while 

t the reverse relations we apply the opposite names. 
Of the affection " smooth " and " rough " any one could 
perceive the cause and explain it to another : the latter 
is produced by a combination of hardness and irregu- 
larity; the former by a combination of uniformity and 
density V 

§ 8, For Plato the organ of touching was undoubtedly 
what he called flesh — <rap£. In the Titnaetis, 61 c, having 
explained o-cufiara by geometrical figures in various com- 
binations, he says we must assume that all these ' bodies ' 
are perceptible to sense, but of «rap£ and its concomitants, 
as well as of the soul in its mortal nature, he has, as 
yet, given no account. These, however, cannot be really 
explained apart from the sensible qualities of body, nor 
can the latter be explained apart from the former. Nor 
can they be dealt with together. He has, therefore, to 
assume provisionally the several distinct sensory faculties, 

i a particular account of which he purposes afterwards 

> return 2 . The promised account is, however, nowhere 
iatisfactorily rendered. In what follows the organ and 
function of touching remain almost without an attempt 
at explanation. In the Timaetts Locrits 3 , however, we 
lave a few remarks bearing on this subject. Though 
not by Plato, they deserve to appear here for comparison 
with Plato's views. ' All the sensible affections (nadta) 

1 Plato, Tim. 6i C-64A. Mr. Archer-Hind's translation has been 

r the most part adopted. 

1 Tim. 6l C-D trpuTof pin o!r vxapxtw a"a8t)iTiv itl rule XryDpeVoir aei 

puis bi Kai riir mpi udpxa yimaiv, i^uj^e t( oaov 6vtfr6», oCiru $ie\t)\C- 
Sapey. Tvyx<lrfi Si oirrt ravra x<»pis ray irfpl to jradijparn oira alaBtpa 
oCt tKtira 3yfu Tairrau Suyara itavits XexOJji'ai, to Si Spa ax'Soli oiSvyarin. 
imo6triar 09 irpiin puv Sdrtpa, Ta S' vnortBiirra iirdvtpiy audit' iva ovv (£!)r ra 

Qjipara Xe'yijrai tuie yevtmr, furm jrpdVfpa Ijpiv ra wtp'i o-i/ia nai 'faxh" 

a. 1 adopt here Mr. Archer- Hind's alirffcjni for aio-ftrnw 1 of MSS. 
' Tim. Lo(r. loo D-E. 
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a^ the of body, as they are called, are named i 
ibe tint sense of touching ' (ttot! ran aipon (tAijf^er 
cre * led . of them are denominated from their tendency t 

properties , " 

ofbodj; earth (jxnra *on top x*V"7- « ,s touch that £ 
e^nhno the v ' ta ' Properties (ris foruas 8wajiws)— Am/, coldness; 
tangible, dryness, m&istness ; smoothness, roughness ; things fielding 
trithow' to the touch (rd twotro); things resisting the touch (ra 
fire no airriTvita) ; j<j/"/ things, Arrrf things. It is touch that 
primarily distinguishes (upoKpdw) heavy and light, but 
it is reason (Adyos) that defines them (fy>i'f«) by their in- 
clination to the centre or from the centre (ro tit ru p4<n>p tal 
avb r£ pi«'<r« vtiWi). Motion ' downwards ' and ' towards the 
centre ' are identical. . . . The ' hot * is held to be composed 
of fine parts (Xetrroficpis) and to have a tendency to dilate 
or separate the parts of bodies (bunrrarixoe twit o-ufidrar), 
whereas the ' cold ' is thought to consist of grosser parts 
(vayvfMpevTtpov) and to tend to compress and close their 
pores {(rty4ft(Aariidi> n6pa>v). 

Created matter must be both visible and tangible. But 
without fire nothing could ever be visible ; and nothing 
could be tangible without something solid in it, i.e. without 
earth (see Arist, § 12 infra). Hence when God framed the 
body of the universe He formed this of fire and earth. 
These, however, required a bond to unite them. The best 
bond is that which makes itself and the things bound by it 
as much one as possible ; and the agency which is best 
fitted for such a bond is proportion (apaXayCa), . . . God 
accordingly set air and water between fire and earth, making 
them as far as possible proportional ; in such a way that 
fire is to air as air to water, and air is to water as water 
is to earth. Thus He constructed a universe both visible 
and tangible 2 . 

Aristotle. 
Tb« organ § 9- Nowhere is the advance made by Aristotle in the 
" f -V"dtf psychology of the senses more evident than in the intro- 



1 CC Arist. § 10 infra : he also made the qualities of body 
body tangibles. 
1 Plato, Tim. 31 b-js B, with Mr. Archer-Hind's notes. 
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ictory words of the chapter in which he treats of the (as is 

: of touching and its objects. He raises the question apposed) 
lether crdp£ is the real organ of touch, or whether the ° r .' smne- 
I organ ia not rather something internal, to which <rop£ wittLi ' ? 

serves as a medium. This question initiates an Is the sen* 
jiry which could be satisfied only by a minute examina- one sense, 
i of the bodily structures concerned in touching, and of^^.'V 
. was destined in later times to lead to important The flesh 
mlts for physiological psychology. These results were |heUT,e° 
:, however, reached by Aristotle, who may be considered ^S""- bu * 
nevertheless as a pilot of research. A second question here mnOm 



sidered one is not really several, is of equal importance. «fw 
To these questions he gives answers which correct the "^J 
popular views. He concludes that the ' flesh ' is not the a ooajfa*- 
true organ of touching ; and he indicates his conviction severH i 
that this sense is really a combination of several senses, seases - 
prominent among which are the senses of temperature 
and resistance. The <r&p£ and ykarra, popularly looked 
on as the organs of touch and its modification taste, are 
related to the true organs of these, as air and water are to 
the organs of seeing, hearing, and smelling '. 

§ 10. The sense of touching, like the other senses, is best Touch not 
>lained if its object be first analysed and examined. «,f se * i U fo r e 

) if touching be one sense, its object should be one (i. e. "V"' of . 
should fall under one conception bounded by contrary touch 
poles, as colour is a province lying between the contraries ^ n f ot ., 
white and black). But if it have several objects it must be nndei a 
not one but several senses, (6) Again ; what exactly is the o™c nF" r 
organ which perceives the tangible} Is it the flesh— 



which is analogous to flesh ? Or is this merely the medium, — — 
while the organ proper is something different, situated have (i) 
within ? As regards the former question (a), every other ^"^,-j. 
sense is regarded as related in its object to one pair of *»/»</( or 
opposites. Such is the case, for example, with seeing. Jjjj s " 
is, as above remarked, is related to the opposition 
1 Cf. 422 b 17-434* 16 with Trendelenburg-Belger, pp. 329-337- 
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tiarieties white and black. So hearing, too, is related to acute and 
is not te- g rave tones ; tasting, to sweet and bitter. But within the 
one cob- tangible many kinds of opposition are included l , all or n 
Therefore °f which are reducible to the two of hoi and cold, fluid and 
iheieme solid 2 . These two, however, are not further reducible*. 
ceives them A sor ^ °f answer to this question may be given by saying 

is more that there are several oppositions in the case of certain of 

DM m * r 

sense. the other senses also ; for instance, in the case of sound, 

tJaSTcon'- tnere 1S not mcreJ y tne *6P* snd ^ a '. l> ut ^o the '^ 

tain the and faint, the jo/r and the harsh. In regard to colour 

body jwa° also there are corresponding kinds of opposition. But as 

body, and Themistius observes, this answer is not satisfactory. It 

ultimate could not have been so to Aristotle himself*. It con- 

tangibles. tradtcts h; s f re quent declaration that each special sense 

has a single Ivtunuavis. Besides, what is the one conception 

sufficient to embrace all the tangibles in their various 

oppositions, in the way in which the notion of sound 

embraces all the audibles ? There is no one obvious generic 

conception capable of containing under it the various, or 

the two chief, oppositions which come under touching 5 . 

All that can be said is that the tangible qualities are those 

of body qua body *, and that their four above-named 

irreducible varieties determine the four elements of all 

bodies T . Hence either the sense of touch is one, with the 

difficulty that there is no one generic concept of its objects, 

or else it is two senses with two forms of ivaintio/ns falling 

under it. 

The organ § ii. As regards the other question above-raised, viz, 

not *e S whether flesh is the true organ of touch, decisive evidence 

Jltsh. j 5 no t to be found in the fact that the perception of touch 

' 433" 35-7, 647» 16-30. 

a These words best represent hyp&v and £np&* in this connexion. It 
may be observed that this opposition covers that of soft-hard j see § 16, 
p. 195, n 6 infra. 

' 330* 2S "■vrta. b* oS«t« tit AnTTDiic {avayovraC), 

* ToSro pir <™» totM av rit ov* oiro^poji-ruc ciXXa TTiflavit iuA&rtur, 

Them, de An. ii. n, p. 73. 21 (Heinze; ii. 130.30, Spengel). 
1 432° 32. * 433* 36. 

* 330k 3 ri piv yap Trip Bippiu ial i'JpoV o t' dijp 6tppo» itai iiyp6* . . . 
to o" v&ttp •fni^pif not vy/iiv' q ii y<) •f-i.'xpo* mi ilpd'- 
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occurs srarnrtaneoa sly with m«fcMt between tbe fled) and Tnwdw* 
an object For if one were to take a thin membrane and j^^H "* 
strain it dose around the flesh, this membrane would, just "° 1 ^* 
like the naked flesh, seem to take the impression of touch i,|,n, 
into consciousness in iinliiil imimlj with the occurrence *fj^T^? 
of contact between it and an object. Yet such a membrane *> a m^i 
would not, of course, be the organ of touch : though if, ^^^ |„ 
instead of being thus placed artificially round the flesh, "yw l 
it were connatural with it, tbe sensation of touch would J^ 
pass through it even more quickly, and stUJ more would *"■ 
it seem to be itself sensitive. A decisive arg u me nt to nfin <* 
the contrary is this: immediate contact between the flesh Sf jjjjz. 
and an object causes sensations of touch : but no other cm, m 
sense-organ has its specific sensations excited by immediate Sac 
contact with its object. Hence we must conclude that ■** ** 
flesh is only to be looked on as a medium of the sense of bwrr -™-jtf 
touch, somewhat as the air would be of the other senses, if j^.^S^ 
it were a natural growth around our bodies. On tbe latter uijm 

we should have been thought to perceive sound, ||^§ J^J 
odour by one and the same organ ,- and seeing, tW «*«■ 
smelling would be held to be in a manner one bU»i that 
e sense. 'As matters stand, however, owing to ""*"V" 
the separateness from us (Le. from our bodies) of the medium nocoal* 
through which the movements stimulating each of these H**^* 
three senses pass, the difference of their several organs is bw. 
manifest '. But now as regards touching, this remains AenN 

1 423' 10. I take it *i y ' yorfni ol aloffyrtu as Simpbriusdid,»nd * 
Baumker iofi. tit-, p. 43) does, referring it to the medium-stir, which it not 
according to the above hypothesis rtpa;e$au* ffu* t but SwptfpctM. 
It is hard to see bow Wallace's translation (which follows Them rati o s 
and Trendelenburg's note) can be acquitted of tautology. ' Now, bow- 
ever, as matters stand, by reason of Ike different* in the organs by 
which the movements are effected, the ergons of sense which we have 
mentioned are clearly seen to be different from one another (the italics 
areroine).' If theaJrwere4^«f"'^«' lneo (* c cordirigtoAriHoUe's 
notion here) the sensibility 10 colour, sound, and odour would be as 
widely diffused over the surface of the body as is the sensibility to 
tangibles. Tbe connatural air, no matter where tbe tb^oa affected tbe 
periphery of the body, would transmit this orfvu to tbe sensorinrn, 
and the local separateness which marks and distinguishes tbe organs 
of seeing, bearing, and smelling would disappear. 
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uncertain V Hence those two senses — of touch and 
temperature — which, according to Aristotle's principle of 
determining sensory faculties according to their objects, 
ought to be separated, remain for ordinary consciousness 
combined in one single sense. 

§ 1 2. There must, however, be such a medium of sense 

as flesh, notwithstanding its effect in defeating our attempts 

at analysis of the sense of touching. 'An animate body 

cannot be composed of air or water singly 3 : it must be 

something solid. Accordingly it must be composed of a 

mixture of earth and these two other elements, i.e. it should 

be such a thing as flesh and what is ' analogous to flesh ' 

tend to be. Hence by implicit necessity the body must 

be interposed as medium between the organ of touch and 

we require its object, and cohering naturally with the former, through 

medium, which body the varieties of sensation classed under touch 

The ,,... all alike pass notwithstanding their severalty and plurality. 

of several That touching does comprise several kinds of sensation is 

brine proved by the sense of touch immediately connected with 

mediated the tongue. For in virtue of the tongue, which is one and 

the same *b c same organ, one has the sensation of all the other 

medium is objects of touching and also that of taste. Now, if the 

ense of the rest of the flesh (as well as that of the tongue) had also 

tongue. b een endowed with a sense of taste, touching and tasting 

would have been regarded as one and the same sense 3 . 

As it is, however, they are seen to be two, owing to the fact 

that their organs are not thus each capable of discharging 

the other's functions. 

Can things § 13. One might ask: if every body possesses a third 

in wa"^ dimension — depth: and if two bodies, between which there 

is a third, cannot touch one another ; and if, further, that 

which is moist and fluid has, by implication, body, as it 

1 423" 11. What remains uncertain? The answer is: both the 
things in question, viz. (1) what is the organ of touching (whether 
the flesh or something internal) ? and (2) is the sense of touching 
really not one but a plurality ? This uncertainty arises from the aap£ 
being a ' connatural ' medium, and therefore obscuring differences 
between organs otherwise discernible. 

1 423" 11 seqq. s 433" igseqq. 
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lecessarily either i'j or contains water ; and if things which 
:ouch one another in water have not (as they cannot have) CO Q tact ,„ 
iieir tangent extremities dry, and, therefore, necessarily touch and 
lave water between them, the water with which the said but close 
extremities are flooded ;— if all this is true, it is impossible P 10 ™""^- 
that in water any one thing should really touch any other. 
And so, too, in air ; since the air is to things in air just as 
water is to the things in water ; though, as regards the 
question whether one thing touches another, when both are 
immersed in the fluid air, we (owing to our living in air) 
are less likely to notice the difficulty of it, just as aquatic 
animals (owing to their living in water) would be as to the 
question whether one wet thing touches another V 

§ 14. 'This being so (i.e. even supposed contact being Jnteqatring 
only close proximity), it is natural to ask : is the sense- between 
perception of all objects whatever effected similarly, or are "M** and 
some objects perceived by sense in a fundamentally different touch and 
way from others, just as, in fact, the senses of tasting and ^ e d °™| 
touching are both held to operate, i. e. by immediate contact fr°tn the 
with their objects, while the other three senses are supposed senses . 
to perceive their objects from a distance? Or is this dis- J^e ° ai ? 
tinction false, and do we perceive the objects of touching, are (1} 
e.g. hard and soft, through media, just as we do the object of ^S^jrf 
hearing, the object of seeing, and the object of smelling, only touch and 
that while we perceive the objects of these three senses at eomc „ ear 
long distances 8 , we perceive objects of touching only near the body: 
at hand ? Owing to this nearness 3 it may well be that the that the 
mediation in the second case escapes notice ; the truth being [£' d ^™ £J 
that we perceive all alike through a medium, only that in the touch and 
case of these things (the objects of touch and taste, owing to j^ '*„, 
their proximity) the mediation is not observed. Yet, as we °ftbebody. 
said before, if we were to perceive all objects of touch through ing and 
a membrane, which separated us from the objects without our tast ) n e we 
knowing that it did so, we should be in the same condition, concur- 
relatively to it, in which we now are, in fact, relatively Se'Lw^ 






1 DeAn.'\\. II. 423" 21-31. ■ 423b 6. ' 

* It has been shown or suggested (5 13) that supposed contact is only 
ise proximity. 
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to water and air when we touch objects in them. For 
it is supposed that we touch the very objects themselves, 
with nothing between us and them. But the object of 
touching differs from the objects of seeing and hearing in 
this, that we perceive the latter in virtue of the external 
medium producing an effect upon us, while we do not 
perceive the tangible by such operation of the object through 
an external medium, but we perceive it concurrently, or co- 
instant aneously, with the flesh regarded as medium ; just as 
when a soldier is struck by a javelin which pierces his shield. 
It is not that the shield is driven against and strikes the 
man, but that shield and man seem to be struck together'. 
§ 15. On the whole (i. e. except for this last point) it 
seems that the flesh in general, in touching, or that 
of the tongue, in tasting, is what air or water is with 
reference to the function of seeing, hearing, or smelling: 
that is to say, it is related to the organ of touch (or taste) 
proper as either of these media is to the organ in each 
case. Accordingly, just as there would be no sensation 
of whiteness if the white object were laid immediately 
on the eye, so there would be no sensation of touch if the 
tangible object were placed immediately on the veritable 
organ of touch, and not on the flesh. Hence it follows 
that the latter organ is not the flesh 2 , Thus only would 
the facts in the case of touch (and taste) be analogous to 
those of the other senses.' The whole matter may be 
summed up thus. Aristotle abandoned the theory of 
his predecessors, that touch and taste are unmediated 
senses, because (a) the apparent simultaneity of tactual 
perception with contact between <r&p£ and the object, re- 
garded as an argument for this, proves nothing ; (b) all the 
other senses have media ; and (c) even between <rap£ and 
the object absolute contact is impossible, since water or 
air always intervenes. The true organ of touching (and 



1 423 b i2seqq. Aristotle had no concepts 
which takes time to reach the centre 

* 422 b 19, 656 b 35 OVK «m tA TcpaTOV aiVftjTiJpl 
fittaiov dXX' iWdc. 
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TOUCHING 

tasting) is the heart, or the ' region of the heart V 
Yet, in spite of all this, we often (cf. p. 198, n. 2) find 
Aristotle speaking in terms of the popular view which 
s flesh the organ of touching and tasting. He speaka 
of the flesh as organ of touch *, and of the tongue as organ 
f taste 3 . The key to this seeming inconsistency is the 
relative truth contained in the popular view. The flesh is 
not, indeed, the true organ ; yet it is not such a medium 
as air is, viz. something external to us. It is part of our 
organism, and a sort of auxiliary organ ; standing to the 
true internal organ as to iiaipavts (the external medium) 
would stand to y k6(h\ were it naturally united with this, 
so as to form part of the whole living organism 4 . Flesh 
is a peculiar medium, yet a medium all the same s . 

§ 16. 'It i3 by touching that the distinctive qualities 
{biatfropal) of body as body are discernible, i. e. the qualities 
which characterize the different elements respectively, hot 
cold, solid fluid, of which we have already treated in our 

twork on the elements . Now the organ which perceives 
these is that of touching, being that part wherein primarily 
what we call the sense of touching resides- This is a part 
of the body which is potentially such as the object which 
affects it is actually. For to perceive by sense is to be 
affected in a way in which the (agent or) object so acts 
upon the organ (the patient) as to impart to the latter 
actually the quality which the object itself actually has, but 
which the organ before had only potentially. This explains 

1 656 s 29 nl (iff Sio •pavepus rjpTTJiuvai irp&s T^v KapSiar tlai, 7 re ran 
dnruv sol 7 raj/ )p>/iav : cf. 439* I -2 - 

1 647* 19- ' 533" 26. 

* 6S3 B 24 seqq. Hmrtp Sv «" ns irpocrXd^oi rp wipg t& 6uupai>i* nav. 
■ Cf. Baumker, Arist. op. cit. pp. 55-6. 

* 433 b 26 seqq., 329 h 7 seqq. The second class of tangibles is else- 
where referred to as the hard and soft (t& o-kXtjoAii *nl to faAaitdr) but 

I remains the same. The vypov is the soft or fluid or moist : the frpov 
is the dry, the solid, the hard : i. e. in a loose and popular mode of 
expression. Even now it is not unusual for even men of science to 
oppose water to solids, as if water were not ' solid ' (cf. Locke, Essay, 
Book II, ch. iv, and p. 185, n. 2 supra) ; what they mean is that water 
is soft. But this opposition is traditional from remotest times. 
03 
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THE FIVE SENSES 

why, when an object of touch is at first equally hot or cold, 
equally hard or soft, with the organ, we do not perceive 
it as hot or cold, hard or soft, when we touch it l . It is the 
tangible qualities in excess or defect of those already 
actually belonging to the organ that we perceive; since 
each sensory function results from the organ being in the 
position of a mean between any two different qualities, 
no matter what, in the scale of those which lie between 
the two opposites determining the province of the sense. 
This is what gives each sense its discriminating faculty 
(ro Kplv(w). The mean is that which discerns ; and it can do 
so because it presents itself to a pair of different homogeneous 
qualities, allied each to different extremes, in such a way that 
when confronted with either it becomes the other. To cold 
water the hand can be hot : to hot water the same hand 
can be cold. Accordingly, as the organ which is to discern 
white and black must be actually neither but potentially 
both (and so on with the other organs), so the organ of 
touching must be actually neither hot nor cold.' 

There is another analogy between touching and seeing. 
Seeing is, as we have pointed out, related at once to the 
visible and the invisible, and the three other senses with 
which we have dealt are similarly each related to opposites ; 
so also the sense of touching is related to the tangible and 
the intangible. By "intangible" here we mean, on the one 
hand, those among tangibles which contain only an exceed- 
■ ingly small amount of tangible quality (and so are beneath 
our tactual capacity) *, as, for example, is the case with air, 

1 Cf. § 17, p. 198 infra. In reference tothesenseoftouching Aristotle 
explains his idea of the jmovjttje of the sense-organ most fully. 

' 424 s 12. He wants it to be understood that he is not referring simply 
to the non-tangible, a wide class which would include objects of all other 
senses (e.g. whiteness), and intellectual and moral conceptions (e-g. 
thinking, virtue), and even nonentities, all of which would be irrelevant 
to his subject here. His intangible does not involve a fura^aait tit 
Sk\o yims, but a descent to or below the very lowest, or an ascent to 
or above the very highest, degree of the consciously tangible. r«v 
AirrHr is partitive genitive depending on ™ t\ov. The extremes here 
treated of as apprehensible by d$^ both lie within the class to dnrd : 
the one consists of such Aura as are not actually but only potentially 
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and, on the other hand, such tangibles as are in excess of 
our tactual capacity; for example, things like a thunder- 
bolt, which, if touched, would destroy us V 

1 17. ' Among the senses that of touching is fundamental. The si 
B attribute which first distinguishes anima! from merely °he fa 
living forms is tactual- sensibility. Just as the function of mental 
nutrition may exist apart from the sense of touching and from possession 
sense generally, so the sense of touching may exist apart JV^ 1 tJ" 
from all the other senses. Plants or vegetables possess animal 
the nutrient function : it is by the possession of the sense ^"table. 
of touch that animals first rise above and are distinguished T° posies* 
from vegetables V ' If a body is to possess sensory faculty, animal 
it must be either simple or compound. But it cannot be bodies 
simple, for if it were, it would not possess the sense of be a 



sensory faculty, or even live, at all, as will be manifest elements 

spending 



from the following considerations. Since an animal is an 
animate body, and every body is tangible, and that which 



is perceived by touch is- the tangible, it follows that the it 
body of an animal must have the sense of touch, if the J^"^;^ 
animal is to live and preserve itself. For the other senses, come under 
smelling, seeing, hearing, perceive their objects through f 'touch! 



media; but if the animal body ( 



s into contact with As « 

e other, but does not possess the sense of touch, it will f or the 

be lacking in the guidance needful to enable it to shun petition 

tangibles of the dangerous sort, and to seize on those soft (or 

desirable for its food. Such an animal would be incapable 1° p re ° l ' 

of preserving its existence ■ V needed for 

' It is manifest that the body of an animal cannot be tion of 
simple, i. e. composed wholly of a single element, e. g. fire J?° t - cold - 
or air. For an animal cannot possess any other sense ifoftouch 
t have not that of touching, since this is what distinguishes compose 

tangible, the cither of such as are tangible, but only with an effect 
destructive of the organ of touch, or even of life and perception generally. 
Philoponus understood this, but Trendelenburg does not seem to do 
so, for he misunderstands Philoponus, whose note, he thinks, proves 
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v for t, 



1 For the preceding paragraphs see de An. i 
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1 Dt An. iii. 12. 434 h 8-18. 
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THE FIVE SENSES 

and defines the animal. Now the other organs of sense 
might conceivably be formed without 1 earth, since they all 
effect sensation by some medium or third thing, external 
to the body, through which each perceives its object. The 
sense of touch, on the contrary, as its very name shows, 
acts only by immediate contact between its organ and the 
tangible object. If the other senses perceive by a sort of 
contact it is at least a mediated contact, one brought to 
pass by the intervention of a third thing. This sense alone 
perceives its objects — or is held to do so — immediately 2 . 
Thus if an animal is to possess touch, its body cannot 
consist of any one of the elements of which the externally 
mediated sense-organs might consist (i. e. of air or water 
alone). Earth is necessary as an element in the apparatus of 
this sense 3 . Yet earth alone without, e.g. fire, is not enough, 
this sense being a mean between all tangibles, and capable 
of discerning not only the distinctive qualities of earth, but 
also the qualities denominated hot and cold *, and all other 
tangibles. The organ of touch, in fact, is, or should be, the 
most composite of all the organs. This is natural to expect, 
since it discerns a greater variety of objects than other 
organs, and its objects have more than one form of opposi- 
tion B , We have no sensibility in bone or hair, since such 
parts are formed too largely of earth alone. Plants, for the 
same reason, are destitute of sensation 6 . Without touch 
no other sense can subsist, and its organ consists neither 

1 43S»II-I5. Here(£fflyr}r='withoutearth.' Cf. Pind. Isth. v. [vi.] 72 
where, by a metaphor, yXZxivab' oltf$m<pi>ivaii = 'his word is not without 
understanding.' The obvious opposition here between raaXka and f> A<j>!i 
below makes it certain that by uXXo is meant not o-roixfia,but mtrdrjTi'ipin. 

s 435* 17- Aristotle here adopts the popular view of <r<ip£ as organ of 
touch ; it is for his present argument as suitable as the other ; the medium 
being in this case part of the body, and the question whether odpf is or 
is not the true organ being irrelevant here. 

' For the reasons vide 423 s 14, § 12 supra. 

* 435*23- The need of/W is here clearly implied, though not stated. 
" 647* 14. 

* ri (ptira tita toGtq olStniav ?j(« ataOrjaiv 0V1 ■yijr t'trrtv, 43S b I r this 
does not mean that <f>wa have -fi alone in their composition. All 
lifi'rk napam have in them all the elements, the only difference being 
as to the degree in which these predominate in the compound. 
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earth nor of any single element alone. 
tottjs of sense could not subsist in one 
■unded element.' 

8. Touch is the one sense deprivation of which means Destruc- 

death to an animal. Nothing can have this sense but an ti ° n ° r 

° privation 

animal, nor, to be an animal, is any other necessary, of touch 
Hence the objects of the other senses — colour, sound, „^ns 
odour — do not, when felt in excess, destroy the animal, but desthw 
only the organs : unless, indeed, incidentally, as when with Excess 
a sound a thrust or a blow is incidentally associated, or as in the other 
when, by the sights or odours, other things are set in action may de- 
which by their contact destroy the animal. Taste, when "^'^ 
it destroys an animal, does so only so far as its object is its func- 
tangible. But all excess of the tangible qualities of the e l ^ BO ™ 
it or cold, or the hard, destroys animal life. In every ** ta ?* 
province of sense, indeed, excessive action in the object stroya the 
destroys the organ of the sense : so that this happens also 
with regard to the organ of touching. The latter organ, 
however, is one on which the animal's life depends, and 
without which no animal exists. Hence with destruction 
of this organ, not only the organ itself but the living 
animal perishes forthwith l . 

19. 'The flesh, or what is "analogous," is per se the The org™ 
principium of the body of animals. An animal is defined ff "^j"? 
by having sensation, but particularly that of touching — the the popu- 
primary sense. The organ of this sense is a bodily part such flesa i is ' 
as has been described, viz. a poptov 6iuxopcp4s, such as <rdp£ a . a f^p""- , 
This is either the essential organ of touching, as the Kopij is Toue h £ " 
of vision ; or else it has been conjoined with the essential the on . e 
organ as its auxiliary or instrument; just as if one were which nil 
to conceive the whole 5ta<f>av4s, or external medium of™^^ 
vision, joined with and superadded to the pupil. In the Man's 
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nature to produce this fleshy environment, but the sense duE t0 lhe 

1 De An. iii. 13. 435* I2-" 1-19. 

' 653 b 19 seqq. The ofioio/ifpJj [ e -& flesh, bone, hair) no matter how 
much subdivided severally yield parts still homogeneous with one 
another and the whole. An 'organic' part, e.g. the hand or face, 
could not be so divided into hands or faces. 
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of touch requires it, this organ being of all others the most 
corporeal in its character 1 . All animals have one sense 
in common — touching. Hence the part wherein this is 
naturally generated is without a common or generic name ; 
for in some animals this part is the same (viz. <r&p£), in the 
remainder it is that which is analogous to this V The asser- 
tion that touch is common to all animals, and the distinctive 
mark of animal as compared with vegetable life, is found 
in passages too numerous to mention in Aristotle. The 
connexion between this sense and the life of the animal 
harmonizes at least with the fundamental importance which, 
as we shall see hereafter, touch assumes for Aristotle as 
the basis of the whole sensory endowment of animals and 
s men : as primary, not merely from a biological but also 
from a psychological standpoint. His insistence on this 
everywhere makes it the more surprising that he rejects 
Democritus' theory that all senses are reducible to that 
of touch. As this fundamental character of touch is 
explained or asserted by him in reference to the sensus 
communis (the notvrt ala-d-qms and its iripiov o£o-0nr?jp{oi» or 
sensorium commune), we will postpone the further con- 
sideration of it until we come to treat of the latter, in which 
Aristotle's psychology of the senses culminates 3 . 

' In the fineness of his sense of touch man excels all other 
animals, and also in his sense of taste, which is a mode of 
touch. Owing to the delicacy of his sense of touch it is 
that man is the most intelligent of all animals. A proof 
of this is that within the human race itself men show 
genius, or the lack of it, in a degree parallel with the degree 
of fineness in their organ of touch, and none other. Those 
who are hard-fleshed * are dull, while the soft-fleshed are the 

1 6S3 b 24 seqq. s Hist. An. i. 3. 489* 17-19. 

* In what precedes we have seen the remark often repeated that 
S] Att>fl is the only sense essentially requisite for animal existence. 
There is no inconsistency between this and the statements found in 
436* 13, 455" 7, that I) ddii) and rj ytitns must accompany animal life, 
for it is Aristotle's constant doctrine that yivoa is a mode of difq, or 
itplj TIC. 

* Cf. our terra 'thick-skinned.' 
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persons of genius *. The mental superiority of man, however, 
according to Aristotle, rests also upon a very different 
ground— that chosen by Empedocles — the superiority of 
the mixture of the elements in his bodily organism V 

The sense of touching is subject to illusion. ' If we cross 
the fingers, one object placed between them so as to touch 
both their adjacent surfaces appears as if two. We do 
not, indeed, call it two, for the sense of sight, which is 
superior in authority, pronounces it one ; but if we had 
only the sense of touch, we should actually call it two 
objects V 

Each of the sensory organs is twofold, except that 
of the sense of touching, in which the twofold character 
appears absent ; but this appearance is due to the fact that 
the flesh is not really the organ of touching, and that the 
true or primary organ is something internal V 

De An. ii. 9. 421* 22-6. 

Cf. 744* 30 flijAoi 8* rijv wKpaawm ij AidviKa* ^ipoVifiaiTaTOf yiip fart 

[tpur avSpuwos. Against this complacent opinion of human wisdom 
maybe seta favourite dictum of Polybius (e.g. xviii. 15. § 15 ; 40. § 1), 
that ' of all animals man is the most foolish, being taken repeatedly 
in the same traps, political and military.' 

Cf. de Insonm. 2. 460 11 30-22, 46i b 2. 

Dt Part. An. ii. 10. 656** 32-6. 
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The § i. In dealing with the Greek psychology of the special 

Greeks did senses, we have used the terms' sensation,' 'sense- perception," 

not, like & c ., as if their meaning had been already determined. We 

empirknl must hereafter consider how far the Greeks themselves had 

cists' 1 ais- reacne d a clear conception of the general and characteristic 

tinguish force of these terms. It has to be remarked that they failed 

'ram per*- *° r t ' ie most P 3 ^ {vide, however, § 6 infra) to distinguish 

ception. between sensation as the elementary fact, and perception 

as the more complex and developed, implying objective 

reference. Alarms for them (when it did not mean feeling) 

usually denoted what we call perception. We have to 

inquire here what general statement of the meaning of 

essential sensation, or sense -perception, served them at once to clear 

section up the intrinsic connotation of these words, and to dis- 

(= percep- tinguish— if they did distinguish— bet ween the facts which 

distin- they denote and others such as those of physical interaction 

pushes it between bodies. How does seeing, for example, differ from 

physical the reflexion of images in a mirror? How does touching 

interaction, jjfl-g,. f rom mere physical contact? These questions were 

raised by some of the ancients, and answers were in some 

few cases attempted. Of their psychological importance 

there can be no doubt. Having considered in Part II 

what the Greek writers with whom we have here to do 

contributed to their settlement, we shall in Part III proceed 

to the consideration of the sensus communis, the faculty of 

distinguishing and comparing, imagining and remembering, 

with the synthetic or organizing function which Aristotle, 

rightly or wrongly, attributed to to oio-ftyrticoD. 

Aristotle's § 2. The problem of mind is complicated with that of 

amUr- life- An animal must live if it is to feel and perceive. To 

rangement jj ve ft m ust be nourished, and the faculty of nutrition is 

faculties of for Aristotle biologically prior to that of sense-perception : 

biolorical' 1 mt *eed, f° r a *' Greek writers this empirical relation between 
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vital and psychical faculty is axiomatic. Aristotle, there- order a< 
fore, was not taking a course peculiar to himself, but merely {"J^ c ' 
emphasizing his empirical standpoint, when he in his 
psychology discussed the faculties of the soul in this 
order — nutrient (and generative), sentient (with appetitive 
and locomotive), intellectual 1 . The nutrient faculty can exist 
without any of the others ; these cannot exist without the 
nutrient. So the sentient can exist without the intellectual, 
but the latter cannot exist without the former. The animal 
world is distinguished by the super-addition of aio-Hrjiris to 
the lower or nutritive (and generative) faculty. All animals 
possess sensation, though some do not possess all the 
varieties of sensation. There is, however, one sense which 
all possess — that of touching, with its modification tasting. 
This is that in which all animals fundamentally agree. If 
then one wishes to ascertain Aristotle's views as to the most 
general and fundamental characteristics of sensation, one 
should understand first what he has to say of this particular 
form of sense -percept ion. We shall deal with it more 
particularly in connexion with his theory of the sensus 
communis with which it is so closely connected. But first 
we must consider how much his predecessors had done for 
the purpose of clearing up the notion of sensation in general, 
and how much Aristotle owed to their efforts in this 
direction. We shall find that he owed but little to any 
except Plato. 

Alcmaeon. 
\ 3. We have but scanty information — if indeed we have Alcmaeon 
any — as to Alcmaeon 's views of the common and peculiar j^ 1 '" 1 / 
characteristics of sensation. According to Theophrastus 2 , 



similars; he distinguished between rd alird&vzoQai and ro^ 

4>poviw (or rt) fwttWt), the latter being probably not a-topa- action of 

, and declared that while the lower animals possess „ 2S2!? 
* lie dislin- 

sense-perception, man alone has intelligence. In all thisgnished 

1 De An. ii. 3. 414* 31 seqq. He varies slightly in his statements, 
1 generally speaking adheres to this arrangement. 
' De Sens, §§ 35-6. 
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SENSATION IN GENERAL 

we do not discover what we wish to find, namely, how 
Alcmaeon would have distinguished between the fact of 
sense -perception in general and merely physical facts, or 
how he would have stated the fundamental characteristics 
in which all the varieties of sense-perception agree. He 
most probably was, however, of opinion that there is even 
in sensation a peculiarity which distinguishes it from merely 
physical processes (see Rohde, Psycke, ii. p. 171 n.). 
Empedocles. 

§ 4. Empedocles, as we may infer from our records, 
approaches more nearly to an appreciation of these ques- 
tions. As we have already repeatedly observed, he held that 
all the particular operations of sense are effected by h-noppoai 
entering the pores of the sensory organ, when each organ 
has its fitting object supplied, and when relations of sym- 
metry ' subsist between the bvoppoat from the object and the 
pores of the organ. Here, then, we find a conception of 
a common characteristic of all varieties of sense-perception: 
this requisite cn>p.p.erpia between the a-noppoai and the iropoi. 
But nevertheless for Empedocles there is in this nothing 
peculiarly characteristic of sensation. Such agreement be- 
tween aitoppoal and the pores of objects is the universal con- 
dition of the interaction of material bodies. Theophrastus, 
therefore, pertinently asks z , how animate beings differ, 
according to Empedocles, from inanimate in this respect ? 
Shall we have to admit that, when emanations from a body 
fit the pores of an inanimate body, the latter has sensible 
experience of the former? or have all things whatever 
a capacity for se nse- percept ion ? If Empedocles' theory 
were sufficient, says Theophrastus, all substances which 
naturally blend together should be said to perceive 

1 It would be worth while to consider how far in this notion of avfi- 
furpla Empedocles anticipates or paves the way for the Aristotelean 
doctrine of the jifo-o>r;r or Xdyoe of each atirSriTtipioi', in virtue whereof 
it grasps the form without the matter of the oio-Ajroe. As regards the 
composition of trap£ and uoravi', Aristotle himself states (642* 19-14) 
that Empedocles made these severally to consist of a Xfiyot rfjs fuCftwt 
tS,v otoix«I"» — not of any one or two or three elements, or of all merely 
put together. ■ De Sens. §§ 7 and 12. 
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one another 1 . Another point in which, according to 
Empedocles, all sensory operations agree is that like is 
perceived by like. We perceive external objects by ele- 
ments homogeneous, or identical in kind, with them, forming 
part of our bodily structure and constituting the soul itself. 
Thus to the former requisite relation of mifmfrpla is added 
the further requirement of ofioiorj;? between object and organ. 
By this second principle also, Empedocles did but little 
which could be said to raise psychology above the level of 
physics. He showed, indeed, or tried to show, in what the 
various kinds of sense-perception agree, but not that which 
at the same time distinguishes them from physical processes. 
Rather he implicitly denied that there is any such funda- 
mental distinction. Perception is for him only interpenetra- 
tion— a material conception. We shall, indeed, find that 
philosophers divide themselves, hence forth, on this very point, 
viz. into (1) those who assert (implicitly or explicitly) that 
there is no difference at bottom between sense-perception 
and physical interaction, and (2) those who maintain such 
fundamental difference. 

Democritus. 
§ 5. Democritus considered all relations between realities F 
of every kind as reducible to the purely mechanical form, difference 
Therefore for him no difference could be admitted ulti- between 
mately between the kind of interaction involved in sense- m,j physi- 
perception and that involved in the action of any atomic cal .'""?" 
bodies upon one another. All interaction whatever consists merely 
in or involves contact : and this is as true of the interaction "£f *™° l ' 
between a percipient and a perceived object as of any other, there be 
Sensation is due in the last resort to a contact between menta i " 
the objects of sense, or k-noppoat from these, all of which are difference 
.... . .>_,-i between 

atoms combined in various ways, and the spherical atoms sensation 

of which the soul is composed. Theophrastus strangely ""■* mt ^ 
hesitates as to whether for Democritus sense- perception was 
1 Theophr. de Sens. § 12. Empedocles no doubt would accept the 
full consequences of his cosmical doctrine. Despite his discrimination 
of yvimr mtrnt from rot iv, he did not believe in any absolute distinction 
between sensible and insensible forms of interaction : cf. Rohde, Psyche, 
ii. I7iseqq. 
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whatever, or was not to be explained by the interaction of like with 
^^^d ,ikc *• W^e* 1 we reflect that for Democritus differences of 
ferrifm- kind, being all due to sensory discrimination (which can- 
dlded, a not °« ultimate), must resolve themselves into quantitative 
□Innately differences, and that he allowed even physical interaction 
interaction between similars (a doctrine in which he differs from the 
atonifin tna J or ' t y). we cannot share such hesitation. It is, therefore, 
avoid. manifest that we cannot find in the doctrine of Democritus 
anything to distinguish sensory facts from physical facts : 
the former are but a mode of the larger physical total. 
What, then, has he to say on the other side of the question, 
viz. as to the common feature in which all sensory facts 
agree ? We can find no clear statement on this point either. 
The facts of sense-perception are reduced to physical facts 
of contact between the object and the organ : that is all. 
Did Demo- $ 6. On the general subject of sensation, however, it is 
ceivVof ™" interesting to notice a dictum contained in the Placita, 
a ^ t ° al that 'Democritus regarded the awtfijMis as being more 
which our numerous than the aitrfli/rd, but that owing to want of 
iRcT'bic correspondence between the aladrpd and the multitude of 
of percciv- alo-Brjaas, some of the latter {or the former?) escape observa- 
0108170111° tionV Diels (Dox., p. 399 n.) renders: sensuum affectiones 
ofwhid) plures sunt perceptis, sed cum percepta multituditti {affec- 
ouneives tionum) non respondeant, Mae non omnes agnoscuntur. In 
nncon-^ n j s l a t e ]y issued Vorsokratiker (p. 388), however, he illus- 
trates by quoting Lucret. iv. 800 quia tenuia sunt, nisi se 
contendit acute, ecrnere non potis est animus. Zeller, on 
the other hand {Pre-Soer. ii. 267 n., E. Tr.), supplies (not 
ras aUrdyo-ta as Diels, but) ra al<r6ryr& before \uv8aveiv, and 
interprets the passage as having in its original form meant 
that ' much is perceptible which is not perceived by us, 
because it is not adapted to our senses.' This interpreta- 
tion Sicbeck {Geschichte der Psychologic, pt. i. p. 1 14) adopts, 
and, as an illustration, mentions our want of c a sense 
1 De Sens. § 49. See p. 24, n. I supra. 

1 Stob. Eel. i. 51, Diels, Dox., p. 399, Vors., p. 388 (mwrai flow oJ 
aloBipmt) Cuifiotpirof jrXd'out i>iy dvat rat ala8i)Otis Tar altrBijriiy tuj Hi firj 
dw\oyifiiji (uyakoytut, Diels) T.iuiVSijiuiiufl-X^od (sctHii altrBijtrfwv, DieJs) 

\tw6amy. What does ' correspondence ' or ' analogy ' here mean ? 
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for the perception of magnetic currents, which we can 
only conceive by translating them psychologically into 
phenomena of seeing.' It is true that Democritus was 
committed to a belief in the infra-sensible qualities of 
the atoms, which are af<T07jr<S, perhaps, ex kypotkesi, but 
' disproportionate ' to our aio-ftjiretr. Still, in order to get 
the sense which Zeller and Siebeck find in the words, we 
should have jrAeuo twh ala-B-^inuiv to. alcrdrjTa., or else take 
ras ala-Or/a-fts as equivalent to possible sensations, or sensory 
powers, and r&v o1o-6^t5iv as actualized percepts, which would 
be very awkward, even if legitimate. Interesting as it 
would, no doubt, be to find Democritus {who stood at 
the head of the 'science 1 of that time) conceiving tones 
which our ears cannot hear, colours which our eyes cannot 
see, and so on, as well as the infra- sensible atoms them- 
selves on which his physical theory rested, yet it is more 
than questionable whether — on the strength of an excerpt 
(such as that here under discussion) five hundred years 
at least later than the writings of Democritus, and of 
a doubtful reading or interpretation of it — we have any 
right whatever to attribute such conceptions to him. 
Besides, such a theory would implicitly objectivize the 
so-called secondary qualities, contrary to all that we know 
of his teaching. Adopting Die's' rather than Zeller's con- 
struction, we might as well, and with equal justification, find 
in the words the germ of some such theory as that of so- 
called ' latent mental modifications,' or that of perceptions 
insensibles afterwards developed by Leibniz. Our aluBij- 
<r«cs are more numerous than our aluQi^a. {Democritus 
might then seem to say), because we do not notice the 
former unless when we notice the latter. In modern terms, 
we do not notice sensations which, not being referred to an 
object, are not perceptions. There are, in this way, many 
ala-d-qo-eis which pass without being attended to or coming 
' into consciousness.* The argument of Arist. de An. iii. 1, 
that 'there are not more senses than the recognized five,' 
r as directed, perhaps, against the very speculation of 
lemocritus (whatever it really was), which is alluded to in 
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the above words of the Placita, but of which unfortunately 
we know nothing more '. 

Anaxagoras. 

ForAnma- fj y. According to Anaxagoras vovs was the principle of 
leftTuMt" overly movement, both in the cosmos and in the individual, 
thesoniis jf e ^jj not distinguish vovs from V u X'J i > representing both 
hetero- as absolutely different from any form (or, at least, from 
e cDe °° st0 any other form) of material things. While he implies the 
of the phy- peculiarity of the interaction implied in sensation, we look 
' in vain to him for an account of it. He does not define 
the general features which characterize all sensory activity, | 
perception ana " at tne same time distinguish it from other kinds of ' 
activity. The scattered sayings in reference to the senses | 
■nother which we find attributed to him, do not help us much I 
kinds of towards the solution of such a problem. Sense-perception j 
He does was necessarily (according to his doctrine of vovs ap.iyfe) I 
ever show effected by the relation of unlike to unlike, or rather of con- 
us what the traries, to one another. The sensory act implied, for i 
is'. C w c Anaxagoras, as for Aristotle, a change (dAAoftuo-is) of some 
only know sor t [ n t he organ of perception. This appeared possible I 
that per- only if the organ and the object were dissimilar. Thus the i 
takes°place reflexion i n the eye, on which seeing depends, is formed in ' 
by the the part of the eye which is different in colour from the 
of eon- ° OD J e ct- We perceive heat and cold by touch only when 
traries. But tft e object touched is hotter or colder than the organ. 
physical, So with the other senses. We perceive all qualities in the 
a "rt played ° D J ect according to the excess or defect of them in the organ, 
by sool in But all qualities exist in our organs a , though in different 
tion of "per- proportions ; so that the contrasts required for perception 
eifmu to f objects are always possible in experience. This doctrine, 
dum— however, of perception by contrast (of qualities within to 
in °t her qualities without the organism), together with the other 
pecniianty doctrine of irav iv navrC, does not go far to clear up the 
ii left in distinctive and general features of sense-perception, or 
obscurity, furnish us with a point of view from which to contemplate 
1 For the conception of alaSqatu, as well as uio-tfi;™, too small to be 
noticeable, at least 'actually,' cf. Arist. tie Sens. vi. 446* 7-15. 
1 Cf. Arist. 404 b 1-3. 
* Theophr. He Sens. %% 27-8 ; Diels, Dox., p. 507. 18 irrfmi yap 

■aipx'i" if flu*. 
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or pursue this subject apart from physical science. The 
contraries here referred to as required for perception are 
physical on both sides. Whence they derive their con- 
trariety, or how the heterogeneity of the i/t^if, which is 
active in perception, takes effect we are not informed. The 
soul presides over the interacting contrary qualities of the 
>erceiving sense and its object ; that is all we know. True 
> his notion of perception by dissimilarity, Anaxagoras 
;gards all exercise of the senses as accompanied by, or 
involving, discomfort or distress, consciously or uncon- 
sciously. In proof of this he points to the effects of time 
md age in dulling sense, and also to those of over stimula- 
tion, e.g. by too loud a sound, too brilliant a light, &c. 
He (as we have seen) held the view that in larger animals, 
with their larger sensory organs, sense-perception is more 
perfect than in others 1 . These vague observations con- 
stitute what we know of his theory of sensation in general. 
Needless to say, it is impossible to ascertain from them 
what settled views (if any) he entertained as to the common 
and peculiar characteristics of sensation. 

Diogenes. 
§ 8, Diogenes of Apollonia, holding as he did that air E 
was the divine being, the principium of all things, the fans ^ 
el origo of sense and thought and order in the world, the s ' 
dais in nobis, endeavoured to give details respecting the 
sensory function of animals, and in connexion with the air 
within them — especially, or in the first instance, that around 
the brain, but ultimately that also in the region of the heart. 
As air was not only the principium of thought and sense, 
but also of things, for Diogenes, as for Empedocles and 
Democritus, it was axiomatic that like is perceived by like. 
We of course look as vainly to him, as to the others, for 
a distinctive and common account of the various kinds 
of sense-perception, such as Plato and Aristotle desire and 
attempt to supply. The internal air on which hearing, 
:eing, and smelling most immediately depend, is that in 
1 Theophr. de Sens, \\ 31-4. 



intellect, 

of all that 
is real, 
could not 
hold 
that there 



■ 



aio SENSATION IN GENERAL 

distinguish or around the brain. Diogenes may, however, have held 
other into- tnat sense involved a faculty of synthesis — a faculty of 
action. For combining the data of sense. If so, then for him this 
chology faculty probably had its centre or seat in the thorax '. 
in the last jf this be so, his position would exhibit some approximation 
gei itself to that of Aristotle, making us curious to know more about 
in p yacs. j t< j t j 9 not ^ bowever, hard for Theophrastus * to show that 
the psychology of Diogenes, like that of Empedocles, pro- 
vides no ultimate discriminant between sensory and other 
processes, but tends rather to merge psychology in physics. 
When Diogenes, for example (after the manner of Empe- 
docles to some extent), explains oV&njo-is by the avmierfiia 
between the odour, wafted to the organ of sense, and the 
air around the brain, in consequence of which avwerpia the 
odour and the said air are blended together ; Theophrastus 
naturally asks: what then is there to distinguish this from 
all other kinds of np&Tis ? Diogenes must either deny that 
there is anything to distinguish them, or acknowledge that 
he has omitted to state it, if there is. He would probably, 
if pressed to choose, have accepted the former alternative. 
Plato. 
. Plato's § 9. Plato is the first writer who confronts the problem 

Tnition oT bef° re us with a clear conception of its meaning. He 
sensation : defines sensation in general (a&rthjtni) as a ' communion of 
ment com- sou l an d body in relation to external objects. The faculty 
mon to belongs to the soul ; the instrument is the body. Both in 
soul md *• ' .... . 

body, bnt common become by means of imagination apprehensive of 
fhron'h ° 8 extemal objects V In the PhUebus Plato himself says : 
the body ' Suppose that some of the affections which are in the body 
Thedif" from moment to moment exhaust themselves in the body 
fusion of a Ione before — or without — reaching the soul, thus leaving 
through the latter unaffected ; while others pass through both, and 
1 According to the doubtful testimony of the Plactla, A6L iv. 5. 7, 
Diels, Vox., p. 391, Diogenes placed ri fiyf/umnor in the 4prqpwo) 
itoikin rijf rapfliar. * De Sens. § 46. 

' Fhtt.Epit.iv. 8, Diels, Zfc.r., p. 394. ' By means of imagination ' = 
ci.ii fi.'UTii'rinr. This gives to dravroiria the prominence which later 
psychologists attributed to it, but which it does not really, in this con- 
nexion, receive from Plato, 
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impress on both a sort of tremor of a quite peculiar kind, 
in which both — body and soul — participate. . . . When body 
and sou! in this way partake of this common affection and 
are moved by this common movement, if you should call 
this movement sensation (aEo-OTjo-n) you would speak quite 
correctly 1 .' In the Timaens again Plato gives his general 
conception of sensory affection. ' We have s yet to consider 
the most important point relating to the affections which 
concern the whole body in common, viz. the cause of the 
pleasurable and painful qualities in the affections which 
we have discussed, and also the processes which involve 
sensations produced through the bodily organs, and are 
accompanied by pains and pleasures in themselves. This 
then is how we must conceive the causes in the case of 
every affection, sensible or insensible, recollecting how we 
defined above the source of mobility and immobility; for 
in this way we must seek the explanation we wish to find. 
When that which is naturally mobile is impressed by even 
a slight affection, it spreads abroad the motion, the par- 
ticles producing the same effect upon one another, until, 
coming to the centre of consciousness 3 , it announces the 
property of the agent ; but a substance that is immobile is 
too stable to spread the motion round about, and thus 
it merely receives the affection but does not stir any 
neighbouring part; so that, as the particles do not pass 
on one to another the original impulse which affected them, 
or transmit it to the entire creature, they leave the recipient 
of the affection without sensation *, This happens in the 
case of the bones, hair, and generally the parts formed of 
:arth s ; while the former conditions apply chiefly to sight 

I Phileb, 33 D-34 A. From this passage, with the exception of the 
roiriat, an insertion borrowed from later psychology, that quoted 

above from the Placita seems derived. 

II Tim. 64 A-C (Archer- Hind's version for the most part). In 
what follows owrflijcris is confusedly treated as = feeling plus cognitive 




sensation. 

rt' : il includes raon 
' Cf. Arist. de An. ii 



t render it with Mr. Archer-Hind the ' sentient 

nan this. * arauf6tjroiiKapiagt ro iraBov. 
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and hearing, because these contain the greatest proportion T 
of fire and air 1 .' In another passage 3 he explains the cause » 
of sensation, and its disturbing effects upon intelligence, I 
as resulting from interaction between the elements which 1 
form the body and those external to it. ' For great as was | 
the tide sweeping over them (sc. the bodies of newly created 
creatures) and flowing off — the tide which brought them , 
sustenance— a yet greater tumult was caused by the effects 
of the bodies that struck against them ; as when the body 
of any one came in contact with some alien fire that met it 
from without, or with solid earth, or with liquid glidings of 
water, or if he were caught in a tempest of winds, borne on ■ 
the air ; and so the motions from all these elements rushing 
through the body penetrated to the soul. This is in fact 
the reason 3 why these have all alike been called, and are 
still called, sensations (ai<rf?ij<r«s). Then, too, did they 
produce the most wide and vehement agitation for the time 
being, joining with the perpetually streaming current in 
stirring and violently shaking the revolutions of the soul, 
so that they altogether hindered the circle of the Same by 
flowing contrary to it, and they stopped it from governing 
and going.' Plato does not in these passages distinguish 
sensation, as element in cognition, from feeling. The 
disturbing effects referred to by him are really due to the 
emotions connected with pleasure and pain. Aristotle 
also regards sensation as an affection common to body and 
soul, and beginning with the former*. 

§ 10. Further light is thrown upon Plato's conception of 

1 With this passage cf. that of Aristotle 459* a8- b 5, where the latter 
illustrates the transmission of sensation from point to point by the way 
in which heat is diffused through the body from the first point of con- 
tact to the apffl. The eut i-ijr apxfr of 459 b 3 seems to correspond in 
a way to the pixpnrcp hv hc\ tA tppovipnv of Plato above : Tim. 64 A-c. 

■ Tim. 43 b-d (Archer- Hind). Here Plato, by his account of the 
agitation in the bodily tissues of newly created beings, seems to give 
or suggest the explanation adopted by Aristotle {tie Mem. 450 b 5) of 
the feebleness of the intelligence and memory of very young children. 

a As if to connect aitrflijcrit with uadpaiva, V Hf-Tpi. 

' 436 b 6 pj t' alo-djjo-it on iin rot) <rw)*aror yivrrai 17; if "XB 69*0* *nl S'O 
roii Xilyou xat roii \6yov X 0, P"'' 
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sensation by a passage in the Theaeletus 1 . He discusses of se 
the Protagoreo-Heraclitean doctrine that ' man is the element in 
measure of all things,' from the point of view of its effects cognition 
upon objective knowledge. The doctrine is based upon the ™™ t f 
Heraclitean maxim -nivra ptl. This maxim applied to the "t w * i " Ta 
subject of sensation or sensory perception results as follows. Sensation 
Protagoras held with Heraclitus that all physical things consi "s' n 
are in incessant motion. Motions are innumerable, but all coming: in 
fall into two classes, the passive and the active 2 . Things ^ ^ m!*d y 
have their so-called qualities only by acting or being acted transitory 
on. But activity and passivity are always relative : hence The of- 

ino quality belongs to anything per se. Only by interaction ^f ,s * nd 
or relation of some sort are things determined in quality, with 6 oi- 
We cannot say that they are per se anything in particular: ^"thus™' 
or even that they are, at all. They only become : they are lost in the 
always becoming, not being. Our sensory presentations e ve*ching- 
arise by the concurrence of the aforesaid kinds of motion — ingprocess. 
the active and the passive. The active belongs to what we tiou from 
call the aJo-fljjroe or object of sense ; the passive belongs to 'his point 
the percipient or subjective organ 3 . When an object comes what is 
into contact with our sense-organ, so that the object acts "Jj^ ^ 
on the organ, and the organ is acted upon by the object, °tg«i of 
a sensation, on the one hand, arises in the organ, while on we u u j, y 
the other hand, the object appears endowed with certain thesensible 
qualities. Thus arise in the organ sensations of seeing, commonly 
hearing, smelting, cooling, burning, pleasure, pain, desire, ^^toiL 
fear, &c. ; while in the object arise colours, tones, &c. 

tSome objects consist of slow motion, e.g. those which 
we call objects of touch. These produce their effects only 
on what is near them. Others are of quick motion, and 
1 The Protagoreo-Heraclitean scepticism, which stimulated Plato to 
epistemology, is also most fruitful for psychological speculation. That 
of Gorgias, on the other hand, is metaphysical in the main, and of little 
help for psychology. A perfect epistemology must have sounded the 
depths of sensational scepticism. 

1 Theaetet. I56A Tijr Si givqtrttos Sio iffln, irXqdct (iiv nirfipov indrtpov, 
'tiliiv de to fitv Tioitlv *x ny i TO °"* tiatrx*tv> 

' It will be observed that Aristotle in the same way fixes the relation 
of object to organ as active to passive. 
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reach far ; such are the objects of sight The above n 
however, viz, sensation in the organ and quality in the object, I 
occur only in the said contact, and last only while it lasts. , 
The eye does not see when not affected by colour; the ' 
object is without colour when not seen by an eye. Nothing 
therefore is or becomes what it is or becomes for itself and 
in itself, but only in relation to the subject perceiving ; 
and the object presents itself differently to the subject 
according to the varying constitution of this subject. 
Things are for each man what they appear to him ; and 
they necessarily appear to him according to his state or 
condition at the time. There is no objective truth. There 
are no universally valid propositions: no science, but only 
opinion *. 

§h. Thus Plato in the operations of sense per se finds, 
according to the above doctrine of Protagoras, nothing 
a fixed or stable, which could form the basis of knowledge, 
cpistenio- Nor can we doubt that if he had stopped at the point of view 
l ? 1 'w hich °^ em P' r i ca ' psychology, as he conceived it, he would have 
place the been a devoted and enthusiastic follower of Heraclitus and 
knowJedce P rot;a g oras - He constructed, however, an epistemology by 
thus pro- which he rescued the work of thought and belief from this 
t^e school' disordered and chaotic condition. He was unable to dis- 
ofProu- cover in sense-perception per se any ttoE trrai — any fixed 
iincractioa point to which the scattered data of sense could rally z , and 
ff&nu d w ^' c ^ cou ld therefore constitute a starting-point for science. 
perdpim- He asked himself the question how the interaction of 
not'diifcr subject and object Jn sense-perception per se differs from 
frompureiy the physical interaction between things in nature, and was 
impaction, convinced that, for the school of Heraclitus and Protagoras 
Seiisaiion at a ]j even t S) there is no difference. One cannot read 
Piato.aafor Plato's energetic and eloquent words without perceiving 
m'nuinln tIiat U P to tne P resent stage of the argument he is with 
itself a Protagoras heart and soul Here then we discover a wide 
gulf separating him from his pupil, Aristotle. The latter 
For the did not think it necessary to go outside the province 

1 Plato, T&eas/et, 156 A-itfc; ZeUer, Pre-Socratics, (E. Tr.) ii. 449. 
3 CI. Arisu An. Post, ioo" 11. 



experience capable of being developed, under the presiding looked 
help of universal conceptions, into science. Having no to under- 
conception of a koivt) aio-frjo-ts, or synthetic faculty of sense, alan< 
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of perception itself to discover a germ of the synthetic objective 
power which should lay the foundation of experience • an pi at0 e 



Plato treated the subject of aurfhjcns with scant respect, »bich he 
being chiefly interested always, wherever he returns to it, in filiated" 
showing how untrustworthy it is as an element of knowledge. f f om *eu*a- 
He did not find in it the characteristics which Aristotle 



I found — critical and comparative power, proportionality, the *ji™? to 
quality of jneo-oTj)s. Aristotle brought downwards to sense when 
the characteristics of intelligence. He could not assent f^?toface 
to the theory of a complete breach between the lower and with (he 
the higher faculties of mind. Plato denuded sense of all oCchap- 
synthetic power, and, for the explanation of the possibility ter— what 
of scientific knowledge, which he as well as his pupil had at tare in 



heart, had to fall back altogether upon the activity of the s™ 5011 ™ 
understanding. How the sensibility and the understanding, which dis- 
having in this way no principle of community between ij"^^ * 
them, should be harmonized, was a question which Plato pbysicalin- 
could hardly answer. Aristotle tried to solve it by en- that them 
dowing sense with synthetic faculty, which he ascribed, as j? °° sucl1 
we shall see, to that particular department which he calls 
the j(OM»jj aXa-Oyats. Thus he tried to fill the breach which 
Plato had made. He saw that a theory of mind, which 
ignores the activity and implicit generality of sense, is 
as false as one which disregards or denies the all- 
regulating power of reason. Plato's idealism had not 
succeeded in penetrating to the dark recesses of sense ; 
that of Aristotle, no less lofty but far more attentive to 
details of concrete living experience, was at least 
1 deliberate attempt to interpret sense in terms of reason. 

Aristotle. 
It will be found that there is, according to Aristotle, Paratlet- 
1 complete parallelism between at least the sentient soul, ™oie aad 
3 a whole, and any one of its so-called parts ; also between Portia 
he bodily organism which is the instrument of the former, soul; 
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bodily and the particular portion of the body which forms the 
instrument of the latter. In consequence of this parallelism 
Aristotle can illustrate, as he does, his conception of soul 
icmi to' as entelecheia of body by comparison with visual power, 
body a* as entelecheia of the eye. In order, therefore, to ascertain 
matttr. what his conception was of the characteristic of sensation 
Sensation generally, in which, while all its forms agree, they all differ 
the faculty from merely physical operations, we shall not only consider 
henow" waat ue sa y s directly on the latter point, but also what he 
the form says of the sentient soul as a whole, so far as it bears upon 
without' 5 our question. I say the sentient soul ; because difficulties 
&*\i arise as to the intellectual functions and their connexion 

This true for Aristotle with the sensory functions, owing to which we 
of the sen- can scarce ]y adduce his general account of V'l'X'i as a whole 
and body in order to illustrate his view of the meaning of sense. It 
and*aUo e of ' s '" developing his view of the relation of soul— especially 
each 'part' the sentient — with body in general, that he expounds the 

of soul and . , - , ... , . , , , . 

the organ idea of the soul being to the body as form is to matter ; 
Th^d'' _ on which idea his explanation of sensation in general rests 
tinction of also. For him the first essential characteristic of sensation 
matte/ 01 " in general is the power of sense to apprehend the form of 
hasboiha objects without the matter'. In this all the senses, in all 
and^anon- toe i r manifestations, agree with one another ; and in this 
physical essential characteristic they differ from inanimate things 

aspect, and 

so intro- operating on one another according to merely physical laws, 
toa'wav The distinction between form and matter, seeming the key to 
of differen- that between psychical and non-psychical, is fundamental in 
relation C *' ie philosophy of Aristotle ; and although it connects itself 
involved in properly with his metaphysics it is also of essential impor- 
fiom a tance, if we are to understand his psychology of sense, that 
"h"? 3 *] we snou '^ clearly conceive the way in which he applies this 
e.g. me- distinction, first, to the relation of soul and body, or of sense 
relation ' ancl sense-organ ; and secondly, to the relation of sensory 

bodies. 

He agrees with Plato in the definition of avQtfaa as a n'aiiois nt bia 
tou oijioiot Trjt <tnix'l*> but this definition, having served its purpose 
of connecting empirical psychology with the sphere of physics, i 
behind, and a more characteristic and fruitful definition i: 
Cf. 436 b 6 with 434* 16 ; Zdler, A rut. {£. Tr.) i 



iitioii is sought for. 
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apprehension — sense- perception — wherein the knowing sub- 
ject perceives by sense the qualities of an object. Soul is 
form and apprehends form ; and the same is true of each 
sense-organ (qua animate) and its function. For we are 
seeking, be it remembered, the respect in which the relation 
of percipient to percipiendicm differs, according 1 to Aristotle, 
from a merely physical, e. g. a mechanical, relation. 

§ 13. Aristotle 1 arrives at his most comprehensive view 
of V t, X*' as follows. There is a class of things called 
substances (ovviai), i. e. determinately existing things. 
Any such thing may be viewed (a) as to its matter, (b) as 
to its form, (c) as to the whole (ovcria) which results from 
the union of the two 2 . Matter is mere potentiality, form 
actuality. The latter may have grades, e. g. a lower which 
corresponds to tTrio-rjjfiij, and a higher which corresponds to 
rb Btiopelr, or the exercise of iiruJTijjttj. Now the commonest f, 
instances of substances are furnished by bodies, especially" 
natural bodies (<Pv<jlko. o-<ujiara). Of the latter some have 
life — by this being meant a process involving the main- 
tenance of nutrition, growth, and decay in such bodies. 
Every natural body having life is an uio-ia, with all the 
implications above stated. Such living body cannot per se 
(sc. qua body) constitute soul. The body qua matter is the 
snbiectum (to vTroKtifuvov) ; while the soul, in virtue of which 
the body is qualified as living, if a substance at all, is such 
in only a formal sense — ovale. ry Kara koyov, or (Bos. Such 
substance as this — the v&vCa ij Kara \6yov or eiSos — is the h- 
T«A«'xe«*, or actualization, as distinguished from the 8iW/*is, 
ir potentiality, of the living body. Bearing in mind that 
■tA«'x« a has the grades above illustrated, the one corre- 
sponding to tCTi<TTj}fnj, the other to to Sctapuv, we next observe 

1 41a' 1-414" 28. o wr hi in Aristotle generally = anything subsisting for 
itself, forming no inherent part or attribute of anything else, and not 
requiring a substratum different from itself, irpiTai owrieu are distin- 
guished from Stvnpai oiaim as individuals from genera and species. 
The use of the term oiata respecting ^v^ must be carefully watched at 
the point where iruxn comes to he spoken of as the uvtria 7 Kurd \uyov 
of the £010*. 

' BXij is used first by Aristotle as the philosophical term for 'matter'; 

t such usage might have been suggested by Plato, Tim. 69 A. 
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that, as iirrtKtx*ta of living body, V^X 1 ? answers to the former 
of these. For the possession of soul, by a living body, ts 
consistent with the non-exercise of its faculties, for instance, 
during sleep. The capacity for such exercise is chrono- 
logically prior, in the individual, to the actual exercise. 
Hence we call soul the first tvtihlytt.a. of a living body, 
or of a natural body capable of living. Such potency or 
capacity belongs to bodies which possess organs, and there- 
fore to vegetable as well as to animal bodies. Thus we 
formulate a definition sufficiently general to apply to all 
kinds of soul, if we state that it is the first ivrcXixeia of a 
natural organic body. With this definition as expressing the 
nature of the sentient soul only we shall here have to do. 

> § 14. Without clearly understanding Aristotle's distinction 
of matter and form, we could not understand his theory of 
sensation. There is one fixed word for matter, viz. flAij, 
but form is expressed by several : ^x'V 11 . f«W"Ji «&»• From 
the frequent use of the two first, it would appear that the 

>> philosophical distinction was imported from the ordinary or 
vulgar use of tiopijyfi and CAtj, to distinguish the material of 

' an object from its shape, by which, therefore, this distinction 
in its primary form is best illustrated. A lump of wax has 
always and must have some shape. The shape and the 

1 wax are inseparable except by abstraction—an act of 
thinking. The shape must have a matter or material, the 

n material a shape. The shape and material are different 
indeed, but do not differ as, e. g., two lumps of wax would 
differ from one another. These are locally and really 
separable; not so the shape and material of one lump. 
The shape of one lump of wax cannot perish without the 
material sharing its fate ; nor can the material perish — 
it cannot even be thought away — without the shape also 
vanishing. If the lump ceases to have any form it ceases to 
exist ; and so, too, if it ceases to have any matter. We may 
name the shape and the material separately, and by different 
names.but we cannot even imagine a material substance with- 
out some shape, or a shape without material. Matter and 
form are thus correlative terms notionally (Aoyw) distinct, i. e. 



I 

no 
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stinguishable by an effort of mental abstraction, and by 
is only. Such distinction borrowed from objects in space 
r as transferred by Aristotle to every concrete individual ; 
not merely those possessing physical properties, but all 
others, including the entities with which metaphysical 
speculation undertakes to deal. In regard to every indi- 
vidual thing (to'S* ti) of any kind, therefore, Aristotle dis- 
tinguishes (1) its matter, {2) its form, (3) the composite 
consisting of both. Neither matter nor form by itself 
constitutes the individual — the rdSe ti. It is constituted 
or consists of both together. This distinction of form and 
matter is, as made by reason or thought, the first step 
towards the idealizing of experience, and the introduction, 
or discernment, of the characteristic which distinguishes 
sensation generally from purely mechanical or other kinds of 
physical interaction. In virtue of it, or our power to make 
it, experience and all that it can contain is from the first 
endowed with a character derived from mind. 

$ 15. To form Aristotle gives precedence in rank and The pro- 
importance. The reason of this for him is, no doubt, that {^o^i^ge 
form, though itself unknowable in nature apart from matter, " » pro- 
is what renders things capable of being known. All the Mnfoima- 
determinate qualities of things, all the predicates by which ,ion ' of 
they can be the subject of conversation or reasoning, come of mere 
under the head of form. The determination of the 'form' ""f"' 1 *'" 
of a thing is a progress in the complete knowledge of that without 
thing. The reverse process, by which knowledge of form is Dave ' no 
obliterated, would ultimately leave our minds a blank. For spprehen- 
mere matter is a mere negative. It has per se no predicates, Hence 
and nothing real could be known about it. As, therefore, ^™" t i™ 
scientific and all knowledge advances pari passu with further the 
determination of the form of a subject— and as science con- of ' t h e " wo . 
fined to mere matter would be impossible — indeed incon- By form 
ceivable — it was natural for Aristotle to give the higher ma tier: not 
place in dignity to form as compared with matter. Form is ** 
on the side of clearness and knowledge ; matter, on that of 
confusion and ignorance. But for a single res complete, or 
ir a real world, we, in Aristotle's opinion, require both. 
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Affinity be- § 1 6. The distinction between matter and form is allied . 
tw"di». e t0 tne distinction between potentiality (Swa/Mf) and actu- 1 
Hncttom ality (ivtpytta, ivrtX^tia I ), also of capital importance in 1 
actuality Aristotle. It is not hard to see the affinity between the I 

■ndpoteflh two distinctions. Matter is that which exists only poten- 
tiality, (4) J r 
form and tially ; before anything can be a riffle ti — can exist at 
The fact a Particular place in a particular time — it must have /oh*. 
of soul Unformed matter is something which can only be conceived 
actuniiza- as possibility : something which is conceived as nothing 
v°? of \ yet, but which is capable of becoming anything, we do not 
definite po- yet know what, according to the form it may assume, 
renders''^ Mature exhibits no instances of such potentiality, such 
such ideas unformed matter, in the absolute sense ; but relatively 
transmigra- speaking, many natural things illustrate it. It is seen 
tion of especially in the processes of organic life, such as that of 
absurd. growth from seed to tree. The seed is the tree in potency, 
or formed imperfectly; the tree is the seed in actuality, or 
perfectly formed. The process is one from matter less 
formed to matter more formed ; but even at the lowest 
steps we can find no matter that has not already some 
form. When the potentiality of some particular matter 
has been completely actualized, it has, in Aristotle's 
phrase, reached its cprtAt'xeta— its final consummation. In 
the successive steps of the process, however, each higher 
stage is ivdpyeia compared to the lower ; bvvap.ts as com- 
pared to those above it. The idea of the soul entering into, 
or passing by transmigration through, a variety of different 
bodies is absurd. It is not with every casual body that 
a given form of soul will unite itself. To suppose other- 
wise is as erroneous as to suppose that a carpenter could 
do his work with a flute as well as with hammer or saw \ 
The awfia. § 17. Accordingly we may see what Aristotle meant by 
speaking of the animate body as duo-mi of which the <r&p.a 
i;per se is the fiAij, while the soul per se is «*8os. For the v&pa 
' to have life is to have realized in it certain antecedent 
potentialities, which belonged to the CAti from which the living 
1 The difference of these may be neglected here. 
' Cf. 407 b 14-25. This is directed against the Pythagoreans and 
Plato's Phaedo. 
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body has sprung, fu^ ' s tne realization of such potentia- having 
lities. The £yw is the ntte n. Its ^ x ^ is that in virtue of °*% fir> bot 
which it lives— that which is the seal and mark of the a form too. 
potentialities of its <r&na qua vKi). The soul is not a roSe rt, ^ ^itb. B 
neither is it something joined to, and capable of separation even a , 

r t l I ^ itc lump of 

from, the o-cuj/a , any more than form generally from matter, matter of 
It is -^nixVi however, that gives meaning or intelligibility to ^ 5 ° rt -. 
the organic body whose functions are adapted to its main- i> not an 
tenance, and employed for its sake. Thus the lvTt\tx* ia "his'tind - 
and the t(\o$ are identical. While, however, the \jfv\jj but only an 
is no ro'Se n— no concrete individual thing — we cannot say 5^^*% 
this of aQ/xa. The latter indeed taken per se, and with- noHonal 
out soul as a dead body might be, is no longer what it The body 
was when animated or fit for the habitation of soul ; it is 1S |° ", 
no more an animal body than an iJobflaA^o's deprived or i* D «,v«- 
incapable of vision (oty i*), such as an eye of stone, would be J^j *j^f 
an eye in the same sense as one with its native power. It not be 
could now have the name it formerly bore only in an o f 50U | f 
ambiguous or homonymous way. Yet, though not the andso "| 
same as what it was, it is a concrete individual thing ; which explained 
could not be said of its IvrtXlxtta, the ifrvxn per se, out ™ a ™ P°£ 1) ' 
of relation to the o-iS^o. The body when lifeless is still istfc hypo- 
a substance, a too* ri, though no longer ?fi\jrvx«" ri. There- T "„**, „, 
fore body cannot be said to be itself the ethos or form of e *P lana - 
soul. In other words soul cannot be explained materially — attributes 
as consisting of any form of material body however fine. jj f S he 
Body is always of the nature of a subiectum : the subject of we mnai 
attributes and predicates : not itself an attribute or pre- f^.^; 
dicate. We can no more say that body it the soul of an •>""'"> «■ 
animal, than we could say that the wax ij the shape or SO ui 0l,— 
form of the cube of wax before us. Its cubicalness is a 
predicate of the wax as a subject, and this relation is irre- 
versible. Thus, and for the analogous reason, we could 
not say that in a given living £jW the body is the soul, or 
i other words, that the soul is material. The cubicalness 
i a quality predicable of the wax, and now belonging to it 

1 In this Aristotle seems to attack the very basis of the main 
argument of Plato's Phaedo, 
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as the result of a process of change. Just so in the living 
body, its soul — its being alive — is the quality which informs 
and determines it to its intelligible character. 
Condition § 18. The soul, then, is the actualization of the poten- 
havLg lite tiality of life, and this it is in virtue of its being the form 
'f^w ' l °^ t ' ,e nv ' n £ b°dy- But it is only a stage — the first stage 
have — in a process of actualization. With it ends the process 

^"•"th u P war ds from lifeless wAtj to v\tj which now lives ; and with 
case of the it again begins another process upwards from mere life, as 
too™ 8 m vegetables, to the life which has intelligence (ttods) in its 
organs of subKmcst energy. That the body should live, organs are 
Parallel necessary. That further determination or development 
between f sou j should take place— that, for example, it should 
animated rise from its lowest grade such as plants exhibit to the 
enchoTitE next above it — that of sentiency which all animals exhibit — 
sentient further organs are necessary. These are the instruments of 
Each sense ' ts activity or functionality: the organs of sense. 
is tf"v Just as the soul is the first entelechy of living body, so 

irrtkixna each sense is the first entelechy of the organ adapted to its 
sensory function. Each sense is the form, while its organ (a portion 
organ : of the body) is the matter. The senses all postulate the 
■hjyjTaJ 1 . 6 living body as their substratum or ground of possibility; 
oflijTimi i n their manifestations of function, and in their development, 
the whole they each offer the closest parallel to the sentient soul as 
animated a w h i e j n its relationship to the body as a whole. This 
Relation of parallelism is stated by Aristotle himself. As each sensory 
bori-v" 1 We or gan is organic to that sense, so the whole o-ojmi is organic 
cannot say to i^vx^' an d is qualified as such an opyavov l . The soul, 
are «« and not being material, is not a magnitude. Again, we 
the same must not ask whether soul and body are one, any more 
neither can than whether the wax and the figure it bears are one, 
theY*are hal or gc nera lly whether any material and that of which it 
two things, is the material are one. Soul is called an oiala — a sub- 

1 Cf. 645 b 14 f7.lt 3* t& iiiv Spyavov Trav in« Tou, raw it too criifiorot 

fUipimV IKOITTOV tVIKB TOV, TO fl( oS tH(0 JTpofi't lit, oWrpijI OTt «Cfll T& 

trvvoXov ffuijia buk'ottjm irpa£tws rtrnr iicni jrX^pout. This IS confined 
by Aristolle to the lower part of ^"JCJt and does not apply to the dis- 
tinctively noetic part, which is possibly xapurrav, and which belongs lo 
the subject of vpbrt\ tpikoo-txpia, not of 'physics.' 
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stance or essence— but this must not be taken to mean that As pupil 

it is a root rt. It is an oitrCa % Kara rbv \6yov — an ideal or 

formal substance— the actualization of the idea underlying the livin 6 
the potentiality of body to live. Without it the living body bod/and 
would no longer live : its structure and organs would have SOD ! matt 
lost their meaning, or would not fulfil the idea" which ifo*. 
informs them. '. . . We can see this 1 by comparison with 
certain particular organs and their functions. If the eye 
(6<f>8akij,6s) were an animal (£<Zov), then, by analogy, its soul 
would be its visual faculty (% oi/rjy). This (oi//is) is the 
form or ideal substance of the eye (ova-la «5<p0aV>C 17 Kari 
t6v \6yav). So the eye is the matter (CAjj) of the visual 
faculty (etyetos), lacking which it would be an eye no longer 
in the same meaning of the term as before, but only in 
some other, just as an eye carved in stone or painted 
in a picture might bear this name. We must conceive 
what is true, in this manner, of the part as true also of the 
living body as a whole. For as each sensory function is 
to its sensory organ, so is the whole sentient soul (fi oKtj 
attrOqair) to the whole sentient body as such. . ■ . As 
seeing (Spams) is the full consummation (Ivrthixeia) of the 
potentiality of the eye, so waking 2 is that of the potentia- 
lity of the whole living body. The soul is the realization 
of the potentiality of the organic body, in the way in which 
vision as a power is that of the organ of vision. Con- 
sidered per se, the body is that which has only the potency 
of living. As the " pupil " and its visive function (tl<Jns) 
together make up the eye (6<p6a\)i.ns), so the soul and the 
body together make up the animal (rd C*? ")-' 

§ 19. The foregoing has been needful to prepare us in Thns in 
some measure to understand the comparatively brief sec- "p^on"* 
tion 3 in which Aristotle, having previously given a detailed (orm a P" 
account of the special senses, recurs to the theme offoi 
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is, he says 1 , a form of yvutns. We have to conceive at<r6Vn 
in general as the power which animals possess, in virtue 
of their \{>v\-q and atir9t]T^pia, of apprehending sensible 
objects in their forms without their matter s , as wax takes 
the mark (rnifitiov) of the seal ring, without taking the iron 
or the gold of which the latter may be composed, but quite 
indifferently as to this material element. In the same, 
or in an analogous, way, sense- perception is related to its 
objects. It apprehends the colour or taste, or other sensible 
quality of things, being affected by each thing not in so 
far as such thing is a ro'Be rt or substance, but in so far as it I 
is a Toiovli, i. e. possesses particular quality 3 . For form 
apprehends form. The sou!, which is the two-fa i) Kara \oyov 
of the whole animate body, informs the sensory organ ; and 
the latter by its form becomes apprehensive of the forms of 
objects. Though sense thus grasps the form in objects, it 
differs from intelligence in not grasping the universal as 
such. It only seizes the form in the individual ro'Be n, i. e. 
in a given thing at a given time and place. Yet even so, 
we can observe the implicit universality of knowledge from 
its commencement in sensible experience. For even in the 
individual, however limited as to place and time, the form 
is implicitly universal ; and al/rBrja-tt, being not Tovbi mmt, but 
tov roioS8t 4 ,has the implicitly universal as its object. So much 
for the general character of a"vdr)<ri$ or sense-perception. 

A sensory organ, on the other hand, in its primary fi con- 
ception, is that part of a living animal in which the faculty 
of apprehending form apart from matter appears. This 
faculty depends on the constitution of the organ : no part 
can be such an organ unless it occupies the position of 
a mean between the qualities which are extremes in the 
scale of sense to which it refers 6 . The sense (nto-flijo-ir) and 

1 731* 33 y«<"f t«, cf. 4s8 b 2, 432* 16. 

1 424 1 17 TO eWueii' rfiv aurSrfraw (IcW&Wu t^i &n*, cf. 425" 23, 434' 29. 
Him in 424* 17, required on general grounds, and supported by its use 
n 434* 29, is certainly sound. 

3 o&x § (Katripv in ln ui \iyiTut 6W p rotovdl Kai tarit Tif Xuyo*. 

* Vide 87° 28, Ioo» 16. ' 424" 24. 

' For this thought that the organ must be a mean between the 
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its organ (alo-flnrijoioif) are in a way the same and yet not sentient 
the same '. They are different in conception (Koya) or w h i e . 
in their way of manifesting themselves (r$ thai). That ^ e ° r E an > 
which perceives is, qua part of o-S^a, a ^iytSos or magni- whole 
tude ; but the essential idea or function of perception is ^C'itad*- 
no magnitude or material, but a ratio or power of some the faculty 
kind inherent in the perceiving organ 3 . From these con- ra[ h er ' a 
siderations (viz. that the faculty of a sense-organ depends r <"'° or . 
on its occupying a due mean or proportion between any 
two different objects in its scale) it is plain why excessive 
impressions from sensible objects of any sense injure or 
destroy the organ. If the motion set up by the object is 
too strong for the organ, the essential mean or proportion 
is disturbed ; and this being disturbed, sensory power is 
lost ; just as the musical quality of a lyre is lost if it be 
struck so violently as to break the strings 3 . 

§ 20. The fact that there are three kinds of soul— the Unity of 
nutrient (and generative), the sentient (and motor), and tCentwith 
the intellectual— -is consistent with the unity of soul as plurality 
a whole. Aristotle illustrates this by reference to the unity s iiy of its 
of higher geometrical figures, which still implicitly contain fj™^j d 
the lower. Thus the quadrilateral is one, though it contains by geo- 
the trilateral. The nutrient is contained in the sentient f^"^ ui^ 
soul ; the nutrient and sentient in the intellectual ; yet the 






r any two different qualities — in the scale of oiVflijrd to 
which it refers, and hence must not itself have any of the qualities in 
a determinate degree, but only in such a way as to be relatively, e.g., 
cold as compared with a hot object, hot as compared with a cold, cf. 
Plato, Tim. 50 D-E ; also Arist. 429* 1 5 seqq., and § 34 infra. 
1 Just as are tyvxh and anya. 

* oXXo ~K6yos Tit mil Aura/iir fttthm. Editors make tKt'ivav = row 
atoSriTou; Boniti (/nrf. 437» 48) takes itas=/tfy«'»W, and (fnd. 206"l7) 
as •= ™E alaBtfToi. It appears to me to be a subjective genitive, 
referring to to aloGavoiifvov in a 26, i. e. the subject-organ, whose per- 
ceiving power consists in this Xd-yot. The mistake which Aristotle 
here aims at correcting is like that of one who should regard the 
musical function of a lyre as a magnitude, and identify this function 
with the strings, pegs, and materia) framework of the lyre, omitting 
to take account of, e. g., the ratios of the strings on which the musical 
function depends. 

* 424* 31- 

"*» Q 
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the qmdH- sentient and intellectual are each actually one, though 
wt^chis potentially several ; just as the quadrilateral is actually one 
one though though capable of division into two trilaterals. Plants, 
oftwo" P we " as animals, have life, and therefore soul. Aristotle 
irilateials. denies them, however, even the rudiments of sensation, 
Plantsbave . . ' ' . 

mi, but pointing out the reason (as he regards it) why they cannot 
not sen«e^ po as ;(,iy possess this. No doubt they are (he says) affected, 
thU. Thus e. g., by the cold and hot, L e. they are cooled and 
iUirenthe heated. Hence one might overhastily assume that they 
question as have a perception of cold and hot. This would be a mis- 
mon and taka Their mode of affection is not that of animals. The 
peculiar plant lacks the primary requisites of sense. Plants have no 
sensation organs possessing the essential (jeo-orTjs, which would give 
genera y. discrimination of the degrees of heat ; and therefore they 
are incapable of apprehending the form of heat apart from 
the matter of the hot thing. When plants come into relation 
with external objects, to be affected by these they must 
receive the matter with the form 1 . Thus a plant's touching 
is but physical contact. As sense apprehends material 
objects in their form, and as intellect apprehends immaterial 
objects, so plants apprehend the material object only in its 
matter. Thus it is that Aristotle answers the question : what 
is the feature common and peculiar to sensation generally — 
the feature in which all sensory functions agree, and in which 
all differ from purely physical interaction ? Thanks to the 
fact of the sensory organ being (or having in its constitution) 
a koyos of all the differences possible in its sensible province, 
so that it can present itself, as a mean, to any two such 
differences and discriminate them, it is capable of appre- 
hending the form, i. e. the qualities, of objects apart from 
their matter. Thus the akkoitovLs involved in sensation is 
no purely physical change. It is a process in which the first 
ivTfkix.ua of the organ — its potentiality of such apprehension 
— is converted into the second ivrc\ix fia or actualization of 
its potentiality. 
Sensation § 31. For all ato-6r)<ris involves dAAoiWtj 2 of the organ by 
cbwrin the oki^' When the hand is plunged into water of exactly 
1 DtAn. ii. 12. 434* i6- b 3. ■ For §§ 21-32, cf. 4l6 b 32-418* 4. 
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n temperature, it feels the water neither hot nor cold '. 
1 determining the nature of this iXkoUtins or qualitative 
hange of the percipiens, Aristotle also settles (to his satis- 
) the old question, whether perception is effected by 
1 relation of like to like or of unlike to unlike. This he does 
1 such a way as to reconcile the apparently inconsistent 
heories of, e. g., Empedocles and Anaxagoras on this point, 
similar question is, he says, possible respecting the 
relation between the body nourished and the food which 
nourishes it. Is nutrition effected by the agency of like on 
like or of unlike on unlike? Aristotle replies : there is a pre- 
vious question as to what exactly nutriment is. Is it the 
digested or undigested food? Manifestly it is the former. 
The question, therefore, may be answered in two ways. If 
by nutriment we mean food not yet digested, then nutrition 
is effected by the agency of unlike upon unlike ; but if by 
nutriment we mean digested food, nutrition is effected by the 
agency of like upon like. A process of dAW««s has inter- 
vened between the taking of the food and its thorough 
digestion, in which process the food which was at first 
unlike the body has become assimilated to it: the unlike 
has become like*. Thus he introduces his settlement of 
the analogous question respecting perception. The object 
sets up a change in the percipient. The former is in this 
relation active, the latter passive. The perception for 
which the subject is naturally fitted is developed into 
actuality by the object perceived, the form of the object 
being impressed upon the percipient, i.e. the qualities 
of the object which the percipient is adapted to perceive 
being apprehended by it. This relationship between the 
two is the kind of qualitative change — &A Adroit is— in which 
perception is developed. At the moment when this qualita- 
tive change, produced in the percipient by the object, 
begins — i. e. when the former commences to be affected- 
then the object is unlike the percipient ; when, however, the 
loiuiiris has completed itself and the percipiendum has 
scome a perceptum, in the moment of actualized per- 
1 434* 3 seqq. ■ Cf. de An. ii. 4. 4l6 b 3-10. 
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ception, the percipient has become like the object. The 

latter has assimilated the former to itself. Both are now 
qualitatively alike. The question, therefore, whether percep- 
tion results from an affection of unlike by unlike (as Anaxa- 
goras held), or of like by like (as Empedocles believed), 
admits of being answered either way according as one regards 
the initial or the final stage in the process of <UAoiW« 
in which perception consists. If the former is thought of, 
Anaxagoras' answer would be correct ; if the latter, the cor- 
rect answer would be that of Empedocles 1 . A process has 
intervened in this case as in that of nutrition between the 
incipiency and the termination of the relation between agent 
and patient. The organ therefore is qualitatively changed. 
22. This change will be understood only if we re- 
member that the sensory faculty is nothing but a faculty 
until confronted by its object. It is something which exists 
only potentially, until the object stimulates it. By this 
stimulation it acquires actuality. It must wait for an object, 
i.e. something different from itself, in order to be actualized, 
i. e. to perceive. Were this not so, the sensory organs would 
perceive themselves ; which, however, they can no more do 
than an axe or saw can cut itself. The process of dAAoCtoo-ts, 
which we have been describing here, is a process from 
the sense Bwdf*« to the sense htpytlq. The ivtpytia or 
«jTeX('x«ia, with which a sense-organ is primarily endowed, 
is that which it derives front) or has in virtue of, the whole 
VfX'I> of which it is a particular organ. Such ivipytia is, 
however, only the updrTj ivcpyaa (or eiT«A«Y«a) of the organ, 
as capable of functioning, t. e. as aio-otyrw'j'. This first grade 
of actuality is itself potentiality as compared with higher 
grades. The case is (in reference to the particular part 
of soul engaged in one sense, as well as in reference to the 
whole sentient soul) like that of kwr^i) and OeaipLa, to use 
Aristotle's illustration. If a person is a scholar or man of 
science, he is in virtue of this able to exhibit or apply 
knowledge in a certain way ; given certain conditions, 

1 4l8 1 4ird(T^fi piv avx ofiamit on, Tt(Ttan6<isS upuWni xai ttrrai olor ixtivo, 
Galen, De Platit. Hipp, et Plat., § 636, remarks that sense-perception 
is not, as some say, an dWoi'oto-ts-, but rather a Sidyvairit dX\oiaWtoit. 





nense mast 
wait to be 



ITS COMMON AND PECULIAR FEATURES 229 

he does so. This potentiality of his corresponds to the Sense 

grade which every sensory faculty occupies in the absence "ffeded by 

of an object to stimulate its organ. On the other hand,'' 3 . 011 ^ 15 

when such a person is exercising his knowledge in some vidoals; 

particular concrete case ', he furnishes the parallel for the th * ua ' v "- 

actually percipient organ of sense after it has been affected, within the 

and while yet affected, by its object, A change has passed p™|; co £ r h s e 

over the organ of sense, but not one which impairs it. °rindi- 

There are two kinds of change which a thing may undergo ; ^isMe the 

one in a direction depriving it of its qualities or func- 50u1 ' ""^ 

, , . , , , 1 . ... . outside the 

tions ; the other in the way 01 developing or realizing rts body. Only 

powers 2 . The change which the percipient undergoes, t1 i e t if onn . 

when affected by the percipiendum, is a change of the latter inside tbe 

sort, one which brings the faculty from potentiality to this fi^^ot 

actual realization, like the change from hsvrn\^ to Qivipia. moment of 

which fulfils the potency of the k-ntarrmiav. 

The object which causes the change has its own actual 
existence in the world, apart from the relation of sense. 
It would exist even if no one perceived it. It actually exists, 
and is potentially perceptible. So, conceived in relation 
an absent object, the sensory organ is perceptive, or 
capable of perceiving it. The object has its own actual 
qualities B — its form, which sense finds in it at the moment 
of perception. Thus, for Aristotle, the object is what Kant 
would call a Ding an sick. 

Between sense and thought, however, though paralleled 

for the above illustration, there is the great difference that 

thought can discover its own objects within itself, for it deals 

r ith universals (rd na86Kov). Sense- percept ion must await 

imulation from without, as it can only deal with particulars 
Ka0' Ztcaarov) *. Universals are in a manner within the 

ul itself*. Hence it follows that thinking is in one's 

1 41 7* 29 6 tjtirj BuHpOiii ivTt\cj(tia ur, «oi tvplais tnurraiittiot root t6 A. 

* oiio rpoTrovr tiwa rijr uXXoiatrtac, tt/p t( firl tos tmpijrinas SiaBiatts 
■0oXjjk «ni rj» «ri rat ?£*.« jcal nji- ipiirir 4I7 b I4-16. 

* Cf. 426" 30-25, 7" 35 seqq., and ioio b 36. 

* j-ou yiv ra noiijriJia. rijt tvtpytias l^adiv, tA dpori* ml anovmi*, oftoius 
<i ku'i ra Xoina tuv a'urSqroiv. 

r) 8" inior^/iij tuv ko66\ov, Tairra i' tv avrji iras tan tjj •frvxH- 
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own power when one wishes to make the effort ; but it is 
not in one's power to perceive always when he wishes to do 
so. There must be present a particular object of perception 
before this faculty of Bense can be realized l . 
Seme of § 23. We have seen that, as the nutrient soul can exist 
ei"si apart without the sentient, but the latter cannot exist without the 
from tbe former, so the sense of touch can exist without the other 
teen* : not senses, while without it these cannot exist-. And we 
the *f w, jj' may assume that as the nutrient soul is present with and 
■. implied accompanies — or is the foundation of — every exercise of 
^ the sentient, so the sense of touch is implied as at least 
accompanying every exercise of the other senses. What 
then is its exact relation to each of them in actual exercise ? 
P"^"™ or has it any ? Are we to suppose that it merely accom- 
throughout panies, and has no assignable office ? Such was not the 
Ufe™™!? opinion of Democritus, as we have already observed. Can 
mocritus it have really been the opinion of Aristotle himself? He 
the other allows that taste is a modification of touch. When we 
shim to be come to deal with the common sense — that central bureau 
ii»ted from which receives and elaborates the reports of the several 
f'r dia° W s^s^ — we shall have reason to think that on this point 
Aristotle the two philosophers agreed. At all events, Aristotle's 
^pi, e theory of the evolution of soul requires a close relation 
verbal pro- between touch and the other senses of which it is the 
with De- pre-supposition (see p. 248, n. 1). The ascending forms of 
mocntns ggyi are ]fk e t j,e ascending figures. As the triangle is 
Suggested implicit in the tetragon, so the faculty of nutrition — or the 
ienseVin nutrient soul — is implicit in the sentient soul. We seem 
ascending to be led up by him to the parallel thought of an ascending 
according scale within the sentient soul — a scale which reaches from 
to the a^„j a t its lower to otyis at its higher extremity. We have 
Aristotle : an involution of the sense of touching in every other sense, 
'tasti™/' however highly developed 3 . But Aristotle does no more 
smelling, than bring us to the threshold of this conception. He 
L nowhere (except in the case of y«0<ris, which is aifnj tis) 
explicitly defines the relationship between the other senses 
iccessively and that of touch. Yet we may, with much 
1 De An. ii. 5. 417'' 34. * 415* 3-5. s Cf. 435» 18. 
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I probability, infer his view of their respective relationship to 
it, by simply reversing the order in which he arranges the 
senses for discussion. When he states * that 3\fns is the sense 
par excellence, he doubtless means that this sense, in a greater 
degree than any other, exhibits the power of apprehending 
form apart from matter. Touch possesses this power, but in 
the lowest degree. Taste comes — or would seem to come- 
next above touch, for sensations of taste proper are impossible 
without contact of the tongue with the sapid substance, and 
yeuwis is h$T\ ti?. It, however, superadds a determination of 
form foreign to mere touch qua touch : the sapid qualities of 
body are known through it alone, as they could not be by 
mere touch, Next in order as we go up comes smelling, 
which is allied on the one hand to tasting and touching — 
being subservient directly in its most important use to the 
purpose of tasting — and on the other hand to hearing and 
seeing, in virtue of its operating through a medium (rd 
iypov) with which the media of hearing and seeing are 
in a certain way identical. For the medium of hearing, 
viz. air, is iypov, and the vyp6v and the oiatpavts, as we learn 
from the constitution of the noprj, have much in common. 
Next above smelling comes hearing, and the scale 
culminates in the sense of seeing. Hearing apprehends 
less of the matter, more of the form of its object than 
smelling does: and the same can be said of seeing as 
compared with hearing. Seeing is the most pure — touch- 
ing, the least pure— form of sense. Thus the progress in 
the ascending scale of sense is at the same time a progress 
towards the scale of intelligence, from the threshold of 
which again {if we can determine a threshold), we should 
proceed still upwards step by step guided by the same clue, 
the higher step being always that which leads towards the 
purer form — towards the universal. Finally, though vovs 
apprehends its objects only under conditions determined 
by perception, yet it endeavours to free them more and 
more from all such conditions. 

5 24. Each sense is capable of perceiving objects ™l 
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are contraries — opposites in the same genus *, This power 
it owes to its involving what Aristotle calls a fi*a6ntt 
between the opposite extremes in the scale to which its 
object belongs. To this its discriminative power is due*. 
For Aristotle this doctrine of tita-oTijs is of cardinal im- 
portance in the theory of sense- perception. Without 
understanding it we must fail to grasp his explanation 
of how altrdijtris apprehends form without matter. Each 
alaSijiris or sensory faculty is for him a unity*, ruling 
as it were over its own province which is also one 
and consists of its al<r0TjT&. The unity is, of course, 
qualitative or formal, not quantitative. That of the faculty 
is an unity twipti ; that of its province, an unity ybtt. 
The sensibilia which constitute the province are all homo- 
geneous inter se, and heterogeneous with those of every 
other sense. Thus seeing presides over or discerns (k^i'vei) 
the province including colour *. Colour is a province lying 
between and bounded by the opposites white and black. 
These are one in kind, or genus, though opposite as species. 
Between these opposites come other species which mediate 
between them, and which Aristotle endeavoured to arrange 
in a scale of succession reaching continuously from the one 
opposite to the other. Seeing presides over all these species 
alike, comparing and distinguishing them. This power, he 
tells us, it possesses in virtue of its being a f*«rorrjs or \6yos. 
It is a fteironjf qua standing in a middle character between 
both extremes— white and black — or between any other pair 
of different species or different colours in the scale, so that 
it can relate itself to either at the same time as to the other, 
It is a K6yos or ratio in the sense that it involves in its organ 
a Xoyot ttjs f«i£*u)s of the physical elements which constitute 
its aio-flTird, and therefore is capable of taking the ' form ' of 

1 434* IO (Tl £' ffioTri/J ripiimu Ka\ anparou %>• ffott q S'j/tC, Bfiolas Si Kill ai 
Xmrrai rap avTiKfiptKBv. 

* 432* 16 T-p rpiTiity 6 Stavoiat ipyor fori ta\ attrS^mul. 

' For the difficulty which Aristotle finds in applying this to the sense 
of touch, see Touching, §§ 9-10 supra. 

* Besides colour there are other objects of seeing 1 , viz. fire and the 
phosphorescents. These, though not possessing colour in the ordinary 
sense, have it in the same sense in which Eight has colour. 
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any of them indifferently ! . So a lyre in tune is a f«o-o'rnff 
or \oyos to the variety of chords or airs which may be 
played upon it. It is capable of sounding high or low 
notes indifferently ; and has in its tension, or in the relative 
tensions of its strings and of the frame on which they are 
strung, the due harmonic ratio to all the sound solicitations 
to which it may be called upon to respond. But until 
struck, the lyre is silent. That which entitles each sense a 
to be called one, and also constitutes the condition of its 
sensory power, is this form — this \6yos or /winJnjs which 
:haracterizes it. Thus it is that Aristotle transforms the 
doctrine of Empedocles and others of his predecessors, viz. 
ihat each sense requires for its exercise a avwuTpla between 
:he object and the organ ; and that each is affected by the 
object either as its like or its unlike. Instead of a material 
avweTpla, such as that between &Tr6ppoiai and vopot — the 
mechanical conception of Empedocles — Aristotle substi- 
tuted a rational or formal symmetry ; while instead of the 
ikkoloivis, which was a purely physical effect, he sub- 
stituted the conception of an tirfioo-ts th avro. Thus by 
the application of his peculiar notions of matter and form 
on the one hand, and of SiWmis and ivtpytwt (or ivrtKixtta) 



npivti to ofo-Sijrd. to -ynp piodr uptmsAv, i)S4' 4. 
* This power, which Aristotle seems again and again to ascribe to 
each sense per se, more properly belongs to the sensus communis. 
In ordinary experience the several senses are not divorced from the 
sensus communis, but normally act in communication with it ; whence 
it is that Aristotle allows himself to demit its powers to them, 
passages in which he is not contrasting \ 
Each of the special senses seems at times 
to be a rudimentary sensus communis in 
differences which fall under its ken. As the whole s 
sensus communis, divides itself, so to speak, i 
senses, so each of these again sub-divides itself, a 
dynamic unity, into a multitude of particular activities, in 
in time, but also in kind, from one another. The actual object of 
a single energy of the same sense is numerically one ; the possible 
object of all its activities is generically one ; while between these falls 
the specifically one possible object of each of its separate kinds of 
activity. Cf. 447 b 9 seqq. 
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on the other, he revolutionized the conception of 
relation between sense-organ and object which had 
accepted by his predecessors up to and including Plato. 
Qualitative § 25. Aristotle (as we have repeatedly observed) B» 
'p^pitns ce ' ves ^e relation between a sense-organ and its object 
and percep- one between patient and agent- In the de Sensu 1 he spea 
moment of of having in the de Anima explained how the aioO^Tot ia 
actual pet- g enera l ; s related to afcrftjois 17 tar ivipytiav. In perception 
i.e. when the object transforms the subject-sense from potent"' "" 
X"£ has to actuary- This ia a perfecting of the sense — an tVftwa 
assimilated d? avrd koI tls ivTtKix ttav *• When the transformation or 
ntir to oAAotanrif is complete, i. e. when the particular sense ii 
itself. No actually perceiving its object, then the percipiens and 
operation perceptutn are qualitatively one. When the percipiendum 
?L?'5' has become perceptual, the unlike have become like. This 
on the per- proposition is only another way of stating that the sense 
perception. nas received or apprehended the form of the object". 
The per- There is no reciprocal relation, in Aristotle's opinion, 
fercipien- between the object and the organ *■ There is a par- 
dum are ticipation between the two, related as patient to agent, 

necessary r -,.,., 

correlates, in a common fact, the resultant of which is the perception, 
larterhas Here we are reminded of the Protagoreo-Heraclitean 
its own theory, already stated" above, which Plato sets forth in the 
istenwwith Theaetetus. But Aristotle holds with the unquestioning 
qualities fidelity of a 'natural Realist' that the 'common fact' is 

potentially . t - i_ i_ 1 ■ - .... . ., 

percep- one in which the object is revealed in its true, i.e. mde- 
*Scn™i5 P en< ^ ent > qualities. The object exists independently, as 
prepared well as being an altrihrrov, or a ' possibility of perception.' 
itself 1 " 3 The relation between ra alaQyira and al nar' fvtpyttav 
vhea the aiirg^is is sometimes described as one of unity; at 
its being other times as one of similarity 6 . The meaning in 

1 439" I 3- a 4'7 b 6 eU aM — not abr6. Cf. b i6, firl njc <pC<r&. 

' fua fuv tails ^ ivipytia i) toG ourflip-oS utoi I) roil aJtffJrjiiitou, t& &' torn 
trtpta, 436* 15. 

* The passage in which alone such relation is asserted, 459'' 33 aeqq., 
is certainly spurious. ° Cf. VISION, § 33, and Plato, supra, § 10. 

" The unity becomes absolute in the case of the objects of thought 
or wit. In the case of those of sense-perception it does not go beyond 
the stage of similarity ; but this is unity of ftm 
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either case is the same : that rd afo-flijmoV has taken the perceived 
Aprm of t& ala-(h)T6v. When the eye actually perceives, it 
iflUis apprehended the colour— which as quality belongs to rets 
tahe form — of its object. How far Aristotle carries this ^ a ia»n> 

doctrine appears from the passage in which he states that * ™ T ' ***? 
■'there is a real meaning in saying that the organ or subject rlabtqti* 
of seeing, when regarded as its own object, is coloured l . a °"' ° f 
-The Kopi} is per se of no particular colour, but holds the form, 
mean between any two colours as well as between the 
;. extremes of black and white. In virtue of this its quality 
: of fieaoTi)s — which again involves its bearing a \6yos or 
i ftroportionality to its object — it is capable of apprehending 
all colours, i. e. of taking any given colour, as form. 

§ 26. The objects of sensation in general are classified by Clasufka- 
Aristot!e s as to Ibta, t& koiv&, and to, Kard trvp./3</3i]Ko>. The"wt*of 
two former are said to be properly and in themselves per- Ration 
ceptibie 3 . The XSia are illustrated by the examples of r*) rd Km, 
colour, sound, taste. They are defined by two marks, (a) (^ Ta *<"™> 
that they are perceptible by one and only one sense, (6) a^BtBi- 
that it is not possible to be mistaken respecting them *, or * " 
at all events that error respecting them is at its minimum. 
One cannot be mistaken in thinking that what he sees is 
colour or what he hears is sound, though he may easily be 
so as to what the coloured or sonant thing is. 

The koiv& are illustrated by xivqtns and -qptfiCa, UptO^k, 
o-^fio, fUyedos 6 , These are said to be Koipd, because they 
are I6to to no one sense but common to all ; for — the writer 
goes on — KtvJi^ts is perceptible by both touch and sight 8 . 

1 435 11 S3 in 8( nai ri opaf io-rm iis mxp<*l"intrrat - t& yap at(r6r)Tqptoir 
SturiKov tou alathfrov Jm ttjs u\ijt ikoittoii. 

* For § 2 4 <£• D* J ^ n - "■ 6- 4'S* 7-2S- ' *«(T ouri $«peV aloBAmaOai. 

* tttp't 8 pij Mtx'tai dira»ijS^™i ; qualified, however, 4z8 b 18 ij ourdijmr 
rii* iilaf oAijfl^t ftrrtv f) oti oKiyiaro* t^ouo-a to •tytvftos. 

'lade Sens. i. 437* 9 some MSS. give crams instead of ^p via, some 
omit this altogether. In 442 b 5, we have »£ rpa^v ™1 ™ Xiiov, to dfu 

tta\ to npgki to ev roit oyioit, added. 

* 418*18. Thatthe word ima-aw is hardly meant to be pressed appears 
not only from this illustration, but also from 442* 6 voiva itif ata6qo-*ar <! 
Si ftr) nao-or, AW' tyivt yi *ni &<pqc. A wholly different reason for this 
application of tie term noied to the objects so strangely confined in 






236 SENSATION IN GENERAL 

To Kara trvfi/je/3ij(cis aiVOip-tt are not directly perceivoi 
objects of sense, but rather inferences from direct per- 
ceptions. One sees a white object, but says or thinks 
that he sees, e.g., 'the son of Diares.' That this is not 
a direct perception is obvious from the mere fact that th( 
organ of vision is nowise affected by the object in hi 
incidental character '. The colour affects the koV»j ; th( 
magnitude is also, as stated above, naif aird alaO-qrov i ; but 
the fact that the white object is the son of Diares does not' 
at all impress the organ of sense: this fact is merely 
associated incidentally — Kara o-ufi/3 echo's — with the colour 1 , 
Aristotle observes that, of the objects *.a$' avra al<r6ijri, 
rh filia are nvpitos al<r6i)Td, and are those to which the 
essential nature of the special senses is properly adapted*. 
The physical natures of to t&ia — or of three of them— 
discussed by Aristotle, de Sensu, iii-v, have been already 
referred to in their proper places. 
The § 27. The nature of the medium and its relation to the 

s 'tioD organ of perception was for the Greek psychologists of 
in general : primary importance. Their epistemology was rooted in 
orTwhicQ 11 physiology, and this in physics. In the connexion be- 
the theory tween ' external ' things and the organism, through the 
based. The medium, they seemed to find a sufficient account of the 
medium possibility of the cognition of the external things. The 
common theory of Empedocles for the explanation of our faculty 
"he'oirtij- °f objective cognition was that the organs of sense and 
tLv and f cognition in general are composed of the very same 
ti£io*° * elements as the things outside the organism, and that 
therefore knowledge of the latter is accessible through these 
these illustrations appears in 425* 27 rav Si KouAr rJBn tx°vtr alaBijau 
k<hi'iji- : the um mi are the direct objects of the koimj nurt^nc But if this 
be the reason, what are we to think of the places in which the other 
reason is given and almost contradicted straightway by the illustrations? 
See infra, pp. 282-4. 

1 An ambiguity lurks here : it is, as appears, e. g,, from 4 50" 9, naff 

avt& ala6r\T6v only to the Kwrq ato^tric, being Kara m>)i0if9ij.tds to 7 i&ta, 
Sn rip X«mu trvufiitiifti tdvto oB alaSavtnu. 

* In this distinction the way is prepared for the doctrine referred to 
in the above notes, that the koo™ are directly perceptible only to 7 koi*) 
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morgans. There are, accordingly, in the organs the primordial 
-rair, fire, earth, water, of which all things whatever consist. 
By like we know like. By the fire within us we see fire, by 
the water we see water, by the earth, earth, and by the air, 
_ air. This notion of identity of elements in objects and organs, 
with its implied explanation of knowledge, was adopted 
'en by those who asserted the heterogeneity of V"*X'J an< ^ 
e objects of knowledge. The difference arising from such 
terogeneity for them was that instead of knowing like by 
ke we know each thing by its contrary: hot by cold, 
■hite by black, &c. So Anaxagoras, who (with Alcmaeon 
1 Heraclitus) held the theory of cognition by contraries, 
:quired for explanation of knowledge the assumption 
within the organism of all the elements which constitute 
external objects, though only in order that each external 
percipienduvi might thus have in the organism its necessary 
opposite. We have seen already how Aristotle en- 
deavoured to reconcile these opposing views of cognition. 
He held that perception is not simply an affection of like by 
like or of unlike by unlike, but of unlike by an unlike which, 
however, becomes like, having assimilated the percipient to 
itself in that process of dAAo£a>«ris which every perception 
involves. With Empedocles and Plato he held the doctrine 
of the above four elements, to which he ascribed four 
fundamental contrary attributes hot, cold, dry (solid), 
moist (fluid). Of these the bodily tissues are formed ' ; and 
of the tissues again the organs are constituted. At the 
basis of his whole theory of perception there is for him, as 
for his predecessors, the thought that the fundamental com- 
munity of elementary constitution in alaQi\i6. and akrflijTijpia 
is the cause of our being able to perceive objects. The 
iWoCiotns (by which he reconciles these different views) 
implies in every case a medium by, as well as through, 
which al<rdjjTd and ota-flijTjjpta arc brought into correlation. 
For this medium has a common nature with the aledijTov 

1 Cf. 389 b 27 i* nir yhp rim oroi^*ia>p ro ifioio/itpij, «'* toutui> 6' cut CXiji 
™ SXn Zpya fijf $ltrtm. The dpoiopip? in the body are composed of 
homogeneous parts. Thus all the parts of flesh are flesh, all those of 
bone are bone, and so on. 
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and the ala-Srrrripiov. Thus the required conditions of. 

perception are established (see further, §§ 31-34 infra). 
Ariitutie's $ 38. Aristotle rejected the narve materialism of Empe- 
asd'uv* docles and Democritus 1 . He also rejected the sensational 
tinEnished scepticism of Protagoras. He took a middle course, hold- 
material- ing that things potentially perceptible exist in themselves, 
ism 0/ Em- w hile faculties or potentialities of perception ' exist ' in out 
and Demo- organs. It is not true, he says a , that nothing would exist ii 
from'the" '* were not perceived. Yet when perceived it is by virtue 
sensa- f its form, not of its matter, that it is so ; and for us its form 
idealism of ' s due to the act of mental apprehension which perception 
Protagoras, involves. At the actual moment of perception the thing 
basis of the qua perceived and the organ qua perceiving, are so related 
Teach as to k e ' m ' orm ' an un ' t: y- He- did not, with the early physio- 
sensory legists, regard the sense-organs as mere channels by which 
physical tne elements of things outside are conducted into th< 
conititn- organism, and so the things are known '. We do not takt 
organ. The in the matter but only the form of things. As the noetit 

taTeoB 1 -™* souI !s thc T ^™* or " 5o * * a&v > !,e " the pIace or fortn 0I 
trarieties forms, so each faculty of perception in the sentient soul i; 
the'four 10 an **^° 9 «* <r ^r»i', a form of objects of sense*. But eacl 
elements, sensory organ by its elementary constitution is or exhibit; 

thephysi- , . . , „ .... 

cal basis a jmo-omjs, i.e. it can present itselt as a discnminanl 
"'"■bi'tr ( K pt" fLP ) between any two bta<f>opaC within its province 
ofpercep- Thus the faculty of touch, in virtue of the constitution 
t " m ' of its organ, distinguishes* between any two degrees ol 

heat, or, as Aristotle says, between hot and cold. Thi; 
fieo-orijs, however, is, on its physical side, derived from th{ 
proportion in which the trrotxtia are combined in the organ. 
In every organ the four elements, earth, air, fire, water, are 
combined. These elements are endowed with the funda- 
mental contrary qualities of heat, coldness, fluidity, solidity, 

1 Notwithstanding that Empedocles (cf. § 30 infra) admitted thai 
the X*yot Tijr j«(£*o>c constituted the true <pian: of things, hi; 
position was to all intents and purposes materialistic ; he did noi 
distinguish form from matter. ' See note 3, p. 339, supra, 

* 43I h 29 oil yap a \i6ac tVTJj ^fvxn aXXa to (Mot, Cf. 439» 38. 
' 432" 3 o rove tiSac tliaiv ttai 1) aUfQipnt ((Sac aiadijTur. 

* ro yap piavv KpntK6ji. 
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hich are so related as to produce in the elements a funda- 
lental community of nature, whereby their n«£is 's p°s- 
ible 1 . In virtue of this community they are capable of 
ffecting, and being affected by, one another. The same 
ualities and elements form aio-flr/ra as form ahrSifrud. 
Tien, therefore, a given aio-flTjrdc, e. g. a certain temperature, 
.ffects its al<r6 tfrueov, e.g. when a warm object affects the 
lense of touch, what happens is this: the 0tpp6v of the object 
-orks upon the organ, producing in the latter an &\\otmtrts, 
/ which the temperature of the organ gradually becomes 
issimilated to that of the object. This physical &X\otta<ris 
is the sine qua non of perception ; when it is complete, then 
tZ> alo-Bjirripiov IvipytZ: then we perceive the object as hot. 
But it is not qua fire internal (in the organ) and external 
(in the aiffflijro'") *h at organ and object come into the 
relation of patient and agent; it is rather qua containing 
contrariety. The organ is relatively cold, the object rela- 
tively hot, and this contrariety flows from the common 
constitution of organ and object a . The four elements 
have affinity with one another, and are capable of *"'£'*> 
just because of the contrary qualities which they each pos- 
sess. Earth is cold and dry ; water is cold and moist ; 
.. air is hot and moist j fire is hot and dry. Thus each of 
them has one quality contrary to one of each other. But 
contraries, though opposites, are opposites in the same 
genus. Hence the fundamental community. Thus for 
Aristotle, as for Empedocles, but in a different way, the 
fact of the organs being composed of the same elements 
as the objects is the ground of the AAAo&oirts in which 
perception consists. 

§ 29. The sensory organs then, like the organism in Sensory 
meral, are c 



gen. 



331 1 12 seqq. ot« Sxarra wi 

yap yivta-is ih iravria ■'£ ivarria 

oXXpjXq flin to Tat Riatpap&s inain 

* 44I b 8-lS'raffj;*" , yapi«'<fiui 



g 8" vtrapx't i 



p Kai g yj ouflt* 1 
Tidrijr i' j' inaoTtf, 



jniKtv tic oXXijXa fHTO^aXXfip, tpavcpip' q 
y, to Si trrei^eia nan-o l^" ivamiinrip irpov 

:ir to irypor fbovtp Kai tjTXXci vtro tdv immov 
TtftpvKf THiiiti> Kai 7rii0-j(fiv ova* 11XX0 Qvhiy, 
ruut;; nana Kai irocoOm Kai irdo~xuv<n. 
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lam de- that <rap£ (which, plus ri irroi, is the organ-medium 
JJJJJ^" touching) contains potentially both earth and fire. Again 1 
p«>pc»- it is not enough when defining <rdp£ to state that it 

lj )t fi a irvrifctrtt of fire, earth, and air ; we should also deten 

of whkn t j ie proportion in which the elements are combined in it- 
iisi ire Moreover 1 all mixed bodies, such as exist in this world,] 
J£^£jj^ contain in their composition all the simple bodies : earth,] 
water, air, and fire. This is proved by the process of 
nutrition in the case of animal bodies ; for all such bodies 
are nourished by food, which consists of the same elements 
of which they are composed. The tissues (fyioiojiepij), ol' 
which the organs are built s , are formed of water and air 
by the agency of the hot and cold, which are the active 
principles, the dry and moist being the passive, in elemental 
compounds*. The nutrient process in animals has as mvai- 
tiov the activity of the fire in their organisms °. There are 
in the aio-flijo-m* fire, earth, and the other a-rot^tta. For 
the sense of touch not only earth but fire is indispensable', 
since by this sense we discern the hot and cold, as well as 
the other opposites of which aap£ is a Adyos 8 . 
Trne <pien § 30. The Ao'yos of the mixture of elements in a body 
the'ratitTin ' 3 ^at wn ' cn constitutes its true nature. Empedocles was 
which the i e d by the constraining power of truth itself 8 to declare 
ue com . that the oitria or dwi? of compounds like daravv consists in 
bmed m it. tne ^y 0S ^ s juntos afiTtav, not merely in some one, or two, 
this ratio, or three, or even all, of the elements of which it is com- 
outstde'^fd P osea - This Ao'yos has an origin altogether outside the mere 
beyond ingredient elements. The hot and cold operating on the 
dry and moist could produce in these the qualities (ndUij) 
of hard, soft, and so on, but not the proportion which 
is the distinctive feature of a natural body. This pro- 
portion or \6yos is, in individual living bodies, derived 
from 6 ytwrjaas 6 lvTt\e\da &i>, which (or who) is its efficient 
cause 10 . Discussing the sense of touch 1 ', Aristotle says that 
1 642" 23, Plat. Tim. 8a a 5 334 b 31-335" t* 

* Cf. 647* 3 scqq. * 384 b 30, 378'' 10. ' 416* 12 seqq. 

* 41?" 4-5 where attrOfiaHt = aiV#>|rqpia. 

7 Cf. Plat. Tim. 31 B-c; Arist. 435* 11-24. ' 429 b 14. 

' 642" 17-24. » 734'' 38-36. " 423" I2-4H' IS- 
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iie animate body cannot consist of air and water alone. 
t must also contain something solid (ot*p*oV n). Hence 
h, too, must be an ingredient in it. Such is the case 
ith o-ap£ and its analogue. As we perceive objects of 
ight and smell through their proper media, air and water, 
so we perceive the objects of touch through the medium of 
the flesh, with this difference between the cases, that we 
- perceive the former at long distances from the organism, the 
latter only close by it. The <n£p£ then is, by virtue of the 
yjj contained in it, the organ and medium {or organ-medium) 
of touch, qua discerning hard and soft ; and by virtue 
of the nCp, it is the organ and medium qua discerning 
differences of temperature. The objects of touch are the 
6iatj>opa( of body qua body ; those, that is, by which 
the elements themselves are distinguished, viz. hot, cold, 
solid, fluid. The organ (says Aristotle) which perceives 
these is that of touch. To perceive is to be passively 
affected in a certain way. The organ is potentially such 
as the object is actually. In touching, therefore, the 
organ is potentially, while the object is actually, e.g. hot or 
solid. If the organ or its medium (e.g. the flesh of the 
hand) be qualitatively like in temperature with the object, 
the latter cannot produce the requisite hWaLmai.^, and we 
perceive the object neither as hot nor as cold ; and so it is 
moreover with the perception of solidity. In touching, as 
well as in exercising the other senses, the percepts, to begin 
with, present themselves as 'extremes' (i-nepfioXat), between 
which the at<r3ijri«oV comes as a mean. This capacity of 
the atvdijTtKov to present itself as a mean, so becoming 
a Ivvapis 1 KpiriKti — a faculty of 'discerning' between the 
contrary poles of quality involved in the alrrB^jA, is, as we 
have already said, rooted in the Aoyor of the elements which 
constitute the organ. The organ of touch is not absolutely. 
or per se, hot or cold, or hard or soft, but a mean between 
all pairs of differences coming under either category. 

§ 31. The media of the organs of touch and taste are M 
x internal to the body. That of touch is the ^ 
1 Cf. 99 b 35. 432* 16. 




(with the skin), which covers o 
ie body ; that of taste is the ' po\ 
tongue. The organs of seeing, h< 
ia external to the body ; but thoug 
ia have a peculiarly close relation 9 — ■**£%. 

cts 1 but also with their respective orgrg,,. ef, <?'V^ 

^ their internal lodgment or represen taf* 
in the bodily organ. Thus the orgaaoj 
xtemal medium, but a portion of ain*_^ 
milt into, the organ itself 2 . Thi 
diaphanous for its medium. Exterr^ay^, 
internal to the organ there is a ce// 
3 water as internal medium co-opera t< 
xternal, for both act visually in virtue ,., 
jerty rd &ta<f>av4s. It is not easy to gg 
respecting the internal and external , Tli 
1 the various statement of Aristoti e ] 
e. In the case of animals which respire t 
ium of smell as air. This extemaljy 
odorous object and transfers the an *^cti 0n 
he olfactory organ, by which it is tri e 
lucted to the ' point of sense.' Thus Tor 
internal and external to the organ co" 
ium of smell. But for the class of ani m _ 
respire some different medium must be as ^ 
smell, as can other subaqueous creatures. r~- 
rtotle infers that the common medium f 
case of all creatures which possess this 
aw — not, however, as such, but qua capaM 
or contracting the effect of tyxypos vypon 
its, the medium of smell and the essential c 
ie organ of smell consist either of air or wat ^ 
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§ 32, There is one passage *, however, in which Aristotle 
speaks with apparent decision, and in a very different way, 
of the constitution of the olfactory organ and of its object. 
Summing up at the end of a long polemic against 
Empedocles and Plato, who regarded the essential part 
of the visual organ as consisting of fire, Aristotle, having 
corrected what he thought amiss in their views of the eye, 
as well as in those of Democritua, proceeds as follows : 
' If the facts be as here stated, and if we must refer the 
essential part of each of the sensory organs to some one 
of the elements, we must suppose that in the visual organ 
this consists of water ; in the organ of hearing it consists of 
air ; while in that of 6a<ppi)<rts it consists of fire s ; for what 
off<f>pr](Tis is actually this to oa-tppavriKov 3 is potentially. Since 
it is the object (alaOyrov) that causes the faculty (a'o-flijim) 
to actualize itself, the faculty or its organ must possess, to 
begin with, the corresponding potentiality*. Now odour, 
the object of Sa-^prftris, is fumid evaporation, which arises 
from fire.' Thus the organ of smelling is potentially hot, i.e. 
potentially it possesses the quality of fire. Hence this organ 

has its proper place near the brain The essential organ of 

touch (rb &vrtK6v) consists of earth ; and that of taste is a 
form of touch. Hence the organ of these two lies near the 
heart, which is a counterpoise to the brain, being as it is the 
hottest, while the brain is the coldest, of the bodily parts 6 . 

* 438" 16-439* 5- 

* Boniti, 2nd. Art'si. 538* 30, appears right in his suggestion that in 
irupos bi t't)v oaipfiiiaiy, 4$8 b 20, the last word = Organ ol oatppjjais. The 

course of the argument which follows requires this ; though it is 
awkward that in the same line UtrijjpijiTir is also used to mean the realized 
perception. 

' =rh» bKfoivvt 438 b ai. 

* If when actualized in &att>pi<r'r it is actually hot, it must prior to 
such SoTpptjtra be potentially so. 

* There are involved in this passage several difficulties for readers 
who expect or wish to find Aristolle in his writings perfectly consistent 
with himself. First, the assertion that itrpjj is ' fumid evaporation ' is 
vehemently contradicted, 443" 21 seqq, Next, the assertion that 
Sirtppqir's is essentially fire is opposed to 425* 5 fj f otrfpijiris Saripov 
roirar (sc. iipos f) Eiuros). Finally, in this latter passage also we 
read ri ** irip i) obStviit fj noitbv irnyrav, which denies that trip is the 

R a 
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33. Since the organs of touching and tasting have, 
according to the various standpoints from which Aristotle 
regards them — the current or popular, and that which h< 
approved of— either no medium or no external medium; 
and since moreover the organ of touch is either (according 
to the popular view) distributed all over the periphery of 

essentia] constituent of any particular organ of perception, while 
here it represented as potentially constituting 7 ilfHppijo-ir. The argu- 
ment of Danmker {op. til., pp. 47-8), assented to by NeuhausB 
(Art's/. Lehre von dent sinnlichen Erkennfnissvermbgen, p. 3 
Teller (Arist. ii, p. 63 n. E. Tr.) and others, that, the particle 
being read, as it probably should be, before Uti in 438" 1 7, we may 
regard the whole passage as written by Aristotle from an alien stand- 
point, does not cany conviction. Nowhere does Aristotle object to the 
principle which connects the separate organs of sense, respectively, with 
certain elements as essential constituents. On the contrary he accepts 
it, and makes it the basis of his argument, e.g., in 647* 9-14. The 
main objection urged in de Sens. ii. is to the fact that Empedoclts, 
Plato, and probably others (including e. g. Alcmaeon), regarded the 
eye as constituted of fire ; for that they found a difficulty in making 
the five organs square with the four elements 437*21, does 
an objection against this general principle ; nor does Aristotle explicitly 
recur to the latter point, on which his difficulty was as great as theirs. 
But his dogmatic assertions here that ru dirriiair consists of earth and 
to do-dipaiTijtdi', or f) aa^ipiyris, of fire, are scarcely to be reconciled with 
the statements of the de Anima (425 s 5-6, 435" 11 seqq.). And besides 
this, the explanations of uo-p-ij here and later in the de Sensu (443' 
21 seqq.) are irreconcilable with one another. The best way d 
getting over the difficulty is to suppo: 
that the oirrntd* consists of earth alon 
is certainly what he means in other pi; 
or rg uo*if>pa»'TU!gV this is not effectual 1 



>e that he does 

?, but only predominantly ; which 
ices. But with regard to So-dipijiw 
is a solution. Such discrepancies 
as remain, however, may be explained either on the hypothesis ol 
interpolation, or on that of a change of views on the part of Aristolle. 
The lie Sensu seems to contain preliminary essays on certain subjects of ' 
the larger work de Anima, which may therefore (notwithstanding many 
references, e. g. 436 s 1 seqq. I be regarded as possibly later. It is not 
to be supposed that Aristotle in his earlier works held the same views 
as in bis later; any more than that Spinoza, while still a follower of 
Descartes, held the views of the author of the Ethica. He doubtless 
passed through a long process of mental development, and the many 
works connected with his name, even when they are, like the de Sensu 
and de Anima, of unquestionable authenticity as a whole, could not be 
expected to be everywhere in agreement with one another. As well 
might one expect to find in Kant's early essays the ' Copemican thought' 
of the Critique of Pure Reason. See infra., pp. 245 n. 3, 248 nn. I and I. 
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(according to his own view) vaguely regarded 
; there are several passages in which these 
organs of non-mediated perception, or rather of perception 
by contact [or quasi-contact ; vide TOUCHING, § 1 3], are set 
in contradistinction to the others, and the name aLo-ffyrjJpia 
seems almost appropriated, for the time being, to the latter. 
Thus *, at the beginning of the third book of the de Anima, 
having declared that we perceive by touch all the tangible 
qualities of body, and that, when we perceive the other 
qualities, we do so by organs which act through media 
composed of the elements, Aristotle proceeds to treat these 
mediated organs as if they alone were called aiVflnrrJpia. 
He expressly asserts that ataflijrjjpta are composed only of 
air and water — as if the organs of taste and touch were not 
aicrOijT-qpta at all, or as if, being aJo-flnrifpia, they could be 
regarded (in defiance of the fairly consistent teaching of 
other places) as composed solely of air and water 2 . But in 
this place we must remember that the organ or organs 
which act by contact have been already sufficiently dealt 
with in the opening lines ; and that the atVflijnjpio referred 
to in the sequel are only those which perceive Sia ran f«Ta£i!, 
i.e. by external media: viz. those of seeing, hearing, and 
smelling. These of course may be declared to consist 
essentially of air or water ; for the contrary qualities of fire 
and earth (the remaining elements) are only perceptible 
by til aisriKuv, and cannot be essential constituents in organs 
destined to act through external media, and not by contact 
ith their objects 3 . The moisture in which the object of 

1 425" 7-9- 
who is so well acquainted with 

is otherwise excellent work Des 
■n unci innern Sinnesvermogen, 
cue Aristotle from inconsistencies, 
[ and water. ' Luft und Vv'asser 



1 434" a I seqq. 

■ It seems inexplicable how < 
Aristotle as Baumker should ii 
Aristotehi Lthre von den du. 
pp. 47-8, where he endeavours to 
assert that the only media are 
sind und bleiben die bevonugten Stofle, weiche einzig and allein, wie 
als Medien, so als Grundmaterie der Organe auftreten." This state- 
ment is based upon a contracted view of the matter, in which 
Baumker overlooks the fact of oatf being a medium, and omits to 
look beyond what is contained in de An. iii. I. 424 b 30-435" 9. More- 
over, he does not see that even there, t& itiutur being disposed of, the 
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taste must be contained, if it is lo affect the organ and 
so be perceived, is not an external medium. For tasting 
contact is always necessary 1 , and this moisture is 
n. Taste, therefore, has no external media, but only the 
same medium which touch, of which it is a form, possesses. 
Taste is a kind of touch, but with a certain distinctive power 
of its own. 

§ 34. There exists no sense beyond those known to us as 
e ' the five senses 1 .' The argument by which Aristotle tries 
aloSirripta whose essentials are air and water are only those of s 
hearing, and smelling. He also overlooks the argument aide An. 
(435' 11^4) in which, while showing that rb toS (you aSifia cannot 
be ttirXaZv, or composed solely of any one element, Aristotle prova 
that earth and lire are elements in the organ of touch, whose 
medium is o-ap|. As regards the question whether the only media 
are air and water, we have above said more than enough to sho* 
that whereas, indeed, air and water are the sole external (i.e. extra- 
organic) media, they are not the sole media, earth and fire bein^ 
essential constituents of o-ap£, the inlra-organic medium of touch and 
taste. Further untenable assertions of Bitumker here are (a) " that i 
is in the medium not in the organ that the perceived affection which 
is potential in the a!a6r}t<in per se is first actualized ' ('Erst in jenem 
Medium tritt die wahrgenommene Affektion, die in dem Gegenstande 
an sich nnr potentiell angelegt ist, aktuell auf). (b) That according 
to Aristotle (differing in this from the ancients) 'the organs are not 
brought into relation with the objects as such, but the qualities of the 
objects must correspond to their respective media' ('diirfen die Organs 
nicht zu den Objekten als solchen in Beziehung gebracht werden, 
sondem ihre BeschafTenheit muss den zu ihnen gehorigen Medien 
entsprechen '). With regard to {a) we may remark simply thai 
a wiidor in the external medium, as such, is as yet no percept at all : 
not having affected the organ, it produces no aurflrj/ia. To do this, it 
must have affected the internal medium, and so the organ, of sense. 
With regard to (*) ; if the organ is not to be brought into relation with 
the object as such, what, we may ask, is the purpose of de An. ii. 5, 416'' 
35-418' 4, which is devoted to the discussion of the question whether 
like is perceived by like or unlike by unlike, and concludes thus: t6 I' 
ainSqrucov Bvvafui itrr'tr oiav ro aicrfc'ijrur 'Jflij tyr&'X*'?, 'aSairip «*/)ijTai' 
frurrwt fiiv qvi> tiii\ Ofioinv oi> (sc. to ola67jTat6i/) l ittirwBus 5' upaudrai 
Ka'i 10-nv olor tutlvo} The passages quoted by Biiumker to justify 
his views on the above points are far from adequate to their purpose. 
But we cannot here go into the details of a full discussion. 

3 424 b 2i-435* 13. Though Aristotle here names them 'the five,' he 
was, as we have already seen, perfectly aware that touch is differen liable 
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It prove this most difficult proposition is obscure, but may 

be outlined thus. Assuming 1 that there exists no body 

- or affection of body other than those known to us in this 

world 2 , our present five senses make all the bodies in this 

^ sphere accessible. Hence if we assumed any further sense, 

m it would either have no object, or would merely duplicate 

some existing sensation ; either of which suppositions would 

be intolerable. Therefore no further sense beyond the five 

is to be assumed. 

The stress of the argument is laid by Aristotle on the 
second proposition, viz. that our present senses give us 
the perception of all known bodies; which is thus proved. 
The four elements are the basis of all existing o-tu^am and 
their -nddi. In our bodily organs of perception, and the 
media through which they act, all the elements are 
functionally employed ; hence by their elementary con- 
stitution our present organs bring us into acquaintance 
with all the bodies and affections of bodies in the world. 
If a particular aMija-is were lacking, this could be only 
because its fitting aliBrp^puiv was so. But no ala-Orj-r^piov 
which would be of service for actual perception is lacking. 
Hence we possess all the ala-drjireis, and there is none beyond 
' the five.' The proposition that our present organs by 
their elementary constitution make us acquainted with all 
adfxara and their -nAd-q is shown to be true as follows. All 
possible qualities of body are exhausted in two classes, 
those perceived through external media and those not 

into several senses ; especially into those of temperature (the per- 
ception of the ' hot and cold ') and of pressure and resistance (the 
perception of the 'hard' and 'soft,' 'solid' and 'fluid'). Thus Reid 
was not, as Lord Kelvin (Popular Lectures and Addresses, ' The Six 
Gateways of Knowledge,' p. 262) says, the ' first to point out the 
broad distinction between the sense of roughness or resistance and the 
sense of heat.' 

1 This assumption, of course, involves a peiilio principii : for if 
there were other bodies with other ndfirj there would have to be 




othei 



. il pj ti iripor ?<m (*=e3rists) <ropa «<ii ■naSot t> fiifBivit 

ti r»v ivraiiBa fraparvii. This assumption, although not mentioned 
11 the end, is the major of the whole deduction. 
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so perceived. Touch and taste give us knowledge of (or 
the faculty of knowing) all possible tangible qualities, i. e. 
all those which do not require an external medium. The 
remainder are perceived by the remaining senses ; for their 
organs consist of the elements which constitute external 
media, viz. air and water. All the externally non-mediated 
aiffftjni are Aura : and A<£tj per se is capable of perceiving 
all these. Touch has its organ and medium framed 
essentially of earth and fire, which, through their Tofci, 
represent to us the buttf>opai of <x«u|ia qua a-afxa. Thus, so 
far as these two elements go, nothing that exists in our 
world is unprovided for by touch '. The externally 
mediated olaQyrripia, on the other hand, provide for the 
perception of the non-tangible properties of things ; and 
this they do by their being essentially constituted of air 
and water, which are the only elements capable of serving as 
external media. But they are sufficient, for they mediate 
for all alo$i]T& not already provided for through touch. 
Thus either mediately or immediately (or rather by media 
external and internal, or media internal only) access is given 
us, by our organs of perception, to knowledge of all the 
bodies and properties of body which exist in our world, of 
which we can form any conception. Hence no other aXaSyna 
is to be assumed *. The higher animals possess already 

1 In 425" 5-7 we read that fire ' either belongs to no oae of the three 
externally mediated organs, or else it belongs to all alike,' since it lies 
at the root of life and sensation. Earth, too, has no special connexion 
with any of these three sense-organs, though it lies with fire at the 
basis of touch. Thus earth and fire are related to the three externally 
mediated organs just so far as these are related to the organ of touci 
(see § 23 and $§ 28-9 supra). 

1 We must suppose that Aristotle regards to AwrutAr throughout this 
passage as including both taste (of which nothing is expressly said) 
and touch. We must further bear in mind that (for reasons already 
given), when an organ is said to be composed of water or of air, ibis 
only means that in its composition the water or the air is the ingredient 
essentia] for its function, the latter depending on the \6yot or ratio wbict 
either bears to the other elements in the organ. To imagine Aristotle 
saying that one single element could constitute any sensory organ, or, 
indeed, any other part of the body, would be to imagine him throw- 
ing overboard the teaching of bis Physiology and Physics. 
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it: 

all the alrrSiirtipia that are either (a) possible in point of 
constitution from the four elements, or (b) requisite for the 
perception of existing aiafiara and their wilftj. To restate 
the points of Aristotle's argument more briefly. Our 
faculty of perception in general (rb tUo-0rptK6v) is equipped 
■with the needful means of perceiving all oio-flijrd. It has, 
by a<f"i, the means of perceiving all which do not need 
an external medium, i.e. all whose StaipopaC belong to body 
gua body, and characterize the two oroixefa, fire and earth. 
It has, by organs constituted of air and water, the means 
required for perceiving all the ain-fljjrtl which do need an 
external medium : i. e. those whose btatpopal do not depend 
on fire and earth. No alirflfjro'y, therefore, remains inacces- 
sible to perception with our present senses '. 

1 In the parenthetic words 424 b 30 Ij^ei 8' auras to 425* 2 iC d/j$o« 
Aristotle shows how it is conceivable that there should be a reduction 
in the number of tua&jjt^pwi, or a duplication of aW6!,o-ns or (what 
comes to the same thing! of alaS^rA \ but leaves it plain that in no 
such case could we imagine the list of our mo-fljjo-nr to be usefully 
increased. For (a) we can conceive one alaSiT^fnov so constituted 
as to perceive two heterogeneous alab\ra ; as, for example, if air 
is medium for both tyipnc and x/iiSa, and if it be necessary that an 
alo-Brfiliptoii essentially of air should perceive both of these. Again 
(b) we can also conceive two aladijrtipia so constituted that either 
might perceive the same a!a6i]r6t as the other ; as, for example, if air 
and water are each a competent medium of xi'">"> a person with two 
organs essentially consisting the one of water, the other of air, should 
with either perceive xpM. But neither (a) nor (*) would point the 
way towards an increase in the list of useful ato-Bfiaus. The former 
would give us the same two aio-Biiatis and olaSijra as we have, only by 

e organ instead of two. The latter only brings us to the conception 
rftwo different organs employed in giving us one and the same nSrtfjjow 
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PART III. SENSUS COMMUNIS 

§ I. We now come to one of the most interesting por- 1 
tions of the ancient Greek psychology— the theory of the 
faculty of synthesis at its earliest stage. The name which I 
heads the chapter is a translation of the term kouji aXa6^au\ I 
which was used first by Aristotle for this faculty. It is ( 
necessary here, as before, to consider how much of what | 
he had to say regarding it was to be found in the specu- 
lations of his predecessors. As, however, these did not, 
at least until Plato's time, undertake the discussion of the I 
faculty of synthesis as such, we must content ourselves with ( 
stating the functions ascribed by Aristotle to the Mini) » 
aia6ii<Tis, and seeing how these functions were dealt with I 
by preceding psychologists. To this department of ^vj(ij, 
then, variously named by him ^ koivt) ato-dqins, to Kpivos, . 
rfl irp&Tov alo-<h}TtK6v, he assigned (a) the power of dis- 
criminating and comparing the data of the special senses, 
all of which are in communication with it ; (6) the per- ' 
ception of the ' common sensibles,' ri noma, of which the 
principal are k£jt;o-ls fxw a opiQftdi ptytdos and -xjiqvos ; 
(e) the consciousness of our sensory experiences, i. e. the 
power by which we not only perceive, but perceive tkal we 
do so ; {d) the faculty of imagination, i. e. reproductive 
imagination — ro (jtavra^rtKov ; (s) the faculty of memory and 
reminiscence, ftvijfjiij ko\ dpapp^irts* ; and [f) the affections of 
sleeping and dreaming. To ascertain, therefore, how much 
of Aristotle's theory respecting this had been anticipated, 
we must survey the works of his predecessors. As they 
do not (until we reach Plato) distinctly formulate the idea 
of a synthetic faculty, we can only examine what they may 
have done to explain the various phenomena of mind above- 
mentioned as attributed by Aristotle to the agency of the 

1 Though Aristotle uses this actual term but seldom (cf. 425* 27, 
450* 10, 686* 31), often employing equivalents like tt^oitov alaBtfmt&t, 
&.C., yet as a convenient name for an important conception it was 
generally adopted by his followers, and in its Latin form continued to 
play a great part throughout the psychology of the Middle Ages. 
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:ounj ato-flTjo-tf. Wc shall find before Plato very little in 
he remains of the old psychologists on this important 
ubject of synthesis. We have already recounted what they 
ad to say of the special senses and sensation generally ; 
.nd from this it is clear that they did not neglect the 
presentative department of psychology. As regards the 
epresentative, however, they do not seem to have taken 
nearly the same pains. They referred the above-named 
unctions to ^nixy, or vovs, in a vague and general fashion ; 
feeling perhaps that these functions were too complicated 
nd obscure for treatment in detail with any prospect of 
s. Before Plato, moreover, we find no record of any 
serious psychological treatment of memory or imagination. 
$ 2. Owing to the parallelism in Aristotle's theory 
between psychical wholes and parts, the consideration of 
the sensus communis will divide itself into sections corre- 
sponding to the divisions adopted with reference to each 
of the special senses. This, their common centre, has its 
function and organ, its objects, and its medium, and will 
have to be investigated with reference to each of these. 
As we have premised that none of the pre-PIatonic psycho- 
logists distinctly conceived such a subject as this, our 
treatment must (following such records as we possess) be 
of a piecemeal character, according as we find reason to 
suppose that each, or any, of the writers with whom we 
have to do, took or would naturally take a particular view 
of any of the functions of the common sense, or ascribed 
any of them to some particular organ. 
Alcmaeon. 
% 3. Of the function of a sensus communis, or of synthetic 
function in general, Alcmaeon had no distinct idea, as 
far as his remains and the testimony respecting him can 
be trusted for information. We know, indeed, that he is 
said to have distinguished sensibility or sense -percept ion 
{alaBavftrQai) from intelligence (rd ftwdrai), and to have 
confined the possession of the latter to human beings. But 
he has left no evidence to show where he regarded afoBjiwi 
as ending or £Wm as beginning, or how he would 
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imbm - distinguish these. Except, then, for the form of this 
gaice" to fw'w*j which implies synthesis in its notion, and seetra 
•ccming ex to ascribe it (as Piato did) to understanding, we have » 
to *scrit* ' hint that Alcmaeon paid attention to it. Its importance 
FYiithetic remained submerged under a familiar name, and it eluded 

function ° 

laiPUto discussion. As little do we know of any classification of 

under" objects of sense-perception by him in which he would 

(landing, distinguish the data of special from those of 'common' 

would for sense. If, however, he had had a conception of this sense 

him (as j,e wou ld probably have assigned the brain as its organ, 

pljuo) There can be no doubt that he silently included the 

h*ve been functions of the common sense under those of fvrarts, and 
organ of 

ayntbetic we have abundant evidence that for him the brain was the 
sieepfnK— or £ an °f intelligence, and that, moreover, all the several 
a pheno- aladricras are connected with it and cannot discharge their 
which functions if their connexion with it is disturbed l . Sleeping 
<1 5P?" ds ° 11 (which according to Aristotle is an affection of the sensus 
communis) results, according to Alcmaeon (as well as to 
his successors, including Aristotle), from the retirement 
of the blood into the larger blood vessels, while 'waking' 
(i. e. full consciousness) returns after its rediffusion *. This 
might seem to imply that for Alcmaeon the blood would 
have been the chief organ of consciousness. But we know 
that sensation was for him impossible without the co-opera- 
tion of the tyictyakos with each sense; and therefore, most pro- 
bably, as Siebeck 3 remarks, it is to this organ that he would 
have assigned the consciousness of sensation, which Aristotle 
ascribes to the organ of the sensus communis, viz. the heart. 

1 Theophr. de Sens. § 26 iirifras H ras ai<r3rj<r*ts uv^tiprija&ai irac n-pot 
t&v *yKt<pnX<iv, 810 Kai irypovir&ai Kivavpfvov kq'i pcTaWiiTToiTns rijp j^aipay 
j'n-iXa/i0uKii' yap roiit iropavs, Si" Sip al aiaffi/trttt. Cf. also Plut. Epit. iv, 

17, 1, Diels, Dox., p, 407, where, however, the term to ^ytporiKOK shows 
how far we are from (he text of Alcmaeon. This Stoic term is pro- 
bably derived from the Aristotelean ro 1/yoifuyor, 1113* 6. Plato, no 
doubt, refers to Alcmaeon in Phaedo 96 B : toe alaSi/am «npi X iau roi 
attulmp gal Spar tut aa-fypuiviaBat. It is to Alcmaeon and Plato that 
Aristotle probably alludes, 469 s 22 : tta mil ou«i noiy aiadaycoSiu to 
(uih 5ia tov iyiitpakoii. 

1 tit rar alpippovs $Xi£ue, Plut. Epit. v. 14, Diels, Dox,, p. 435 

■ Ceschichte dtr Psychol., p. 103. 
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Empedocles. 
§ 4. We miss, in the information which we have respecting Empc 
■npedocles, anything which would show that he had ^"fa 
conception of the synthetic faculty as something which conception, 
t was the duty of a philosopher — or even a psychologist — „f tQe ' 
> discuss; for to reason from his metaphysical conceptions ncc, " s, J L > nl 
r iptKCa and veutos to psychological analogues of synthesis faculty of 
nd analysis would be merely fanciful. He gives no fj^""j e . 
lychological classification of the objects of sense, and mem ,;, us 
latever is to be known respecting his attitude towards 1^^^ 
: setisus communis must be altogether, as in the case ""'/'^ J"*' 
f Alcmaeon, due to inferences more or less doubtful. We synthesis 
:now that for him the blood — more especially that in the w " p °^ 
region of the heart — was the seat or organ of intelligence, tempiated 
As he did not really distinguish sense from reason or m y usl ' m Qve 
intelligence 1 , this must show that the blood would have hadits 
been for him the organ of a central faculty of sense had j n \ ne mix- 
he distinctly formed a conception of this. But we have '"" oi ^' e 

J r elements 

no information as to how he regarded the a-noppoai, which contained 
entered the pores of each sense, as co-ordinated and mar- jjjj^ 
shalled into the service of a systematic experience. He especially 
does not exhibit a feeling of the need of any such process ; t |, e heart 
but the blood (in which the elements are most perfectly ? r '" th i\. 
mixed) would, no doubt, have, for him, supplied the organic iheory of 
means towards it. In his theory of 'temperaments 3 ,' by '™ 
which men possess talents according to the perfection ofadve 
the Kpatrts of the elements in various parts of the body, he tionrf^ 
seems to betray a singular absence of any perception of acentta ' 

, , ... , , synthetic 

the need of systematization of sensory data under some faculty, 
controlling central power. Aristotle notices this fault in the A "?'? tle 
psychology of Empedocles, and complains that he does not the neglect 
provide any central force to combine or keep together and f^cti™™' 
co-ordinate either the various energies or the elemental parts a defect 

1 E, Rohde, Psyche, § 464, note 2, holds that Empedocles did draw 
this distinction, though admitting that for him to roilv was only 
mufuwutdi' ti. Cf. Arist. 437" S3. 

* Cf. Theophr. lie Sens. § 11. The man who has the elements most 
perfectly mixed in the tongue is the orator ; he who has the mixture 
perfect in the hand is the artist, and so on. 
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in the of the soul 1 . The supposition that the blood, especially thai! 
JfEn,. ° ei around the heart 1 , would, as central organ of perception,' 
pedodM. have taken, for him, the place of the heart itself 

ceived by Aristotle, might seem to be confirmed by hisl ' 
theory of sleeping. This affection is produced by a 'sym-| l 
metrical cooling of the blood 3 .' The organ immediately} ' 
affected in sleeping is, one would think, the organ of conscious- \ 
ness. But this theory of sleeping, as dependent on the blood, \ 
is common to him with Alcmaeon and Plato, for whom, how- 1 
ever, the brain was the central organ of sense-perception. I 

Democritus. 

% 5. Democritus did not put to himself the question- I 

what is the faculty by which the data of sense are . 

combined and distinguished, by which we are conscious j 

of our mental acts, by which we imagine, remember, &c? 

He drew no dividing line between at<rih}<ns and koEj- as 

psychical* entities. For him all knowledge, sensory and | 

other, is effected by mechanical interaction between the I 

atoms of bodies and those of the soul 6 . It results from 1 

tiStuAa (or btUfXa, to use the more general expression) Ifwflen 

itpaaiovTa, The soul atoms were divided or distributed 

all over the body. Notwithstanding this he seems (so 

far as we can trust our authorities) to have located certain 

mental faculties in particular parts of the body 8 , and even 

to have anticipated the tripartite division of Plato who 

assigned the intelligence, the faculty of energy, and the 

faculty of desire, to the brain, the heart or thorax, and 

' De An. i. 5. 4IO b IO~I3 anaayrnt 8' Up ni ral tJ itot' io-ri t& tim- 
iroun> aha (sc rit oroiyrui), and 411* 26- b 7 isiWipov irao-g voovptv . . . ti 
my oi/ttori avvixti Tr/r •^vX'f\ 

* a'/iayajiay6pairoit TripiKiiiiSiui' iaTii'otfui, Frag. 1 09, Diels, Vorl.p.212. 
' Pint. Epit, V, 34, Diels, Dox., p. 435 taTa^\i^i.v toD ir Tqi aipjfy 

Blppov aiipptTpny. 

* He distinguished, however, between the evidential value of a'aBqais 
and rait, between umm'n and ynijo-i'ij yj-oio-is, Sent. Math, vii, § 138. 

1 ittivot piv yap Airkot tulrrvr ■J't'xfl'' »"» fou*' to yap aXifBis iivai to tfiat- 

tapi*ov, Arist. di Art. i. 2, 404* 27. 

* Cf. pseudo-Hippocr. Epistulae ix. 39a L jr*p! tpi-viot ar6p., Diels, 
Vors,, p. 470, where Democritus is said to have called the brain 
§Vka% di<i«ui'ijs ; the heart (™p8<ii) fiatrMs, ipy^s riSqvos; the liver fitrap) 
intSupiijt aiTiov. 
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he liver or abdomen, respectively. He is also credited * having 
rtth a bipartite division of the soul, placing T d koytxov in "tripartite 
.he thorax, while distributing rd aKoyov all over the body. ^ *■ _ 
In fact, however, we can depend very little on information division of 
coming from a pseudo-Hippocratean writer of the second the,oni - 
century, or from the Placita, respecting points like this. 

According to the physical principles of Democritus, 
sense and thought result from emanations coming to us from 
things and entering the pores of our bodies, but especially 
the pores of the proper organs, penetrating to the atoms 
of the soul, and so in some way bringing to our minds 
the ideas of the things from which they have come. Thus 
it is with the perceptions of our waking life ; and thus it is 
also that we dream when asleep. For in sleep, too, ttbaika 
of things and persons stream into our bodies, or, being 
already lodged in them, then become active, and visions 
of the persons or things from which they originate arise in 
our minds ! . Sleeping, according to Democritus, is a cooling sleeping, 
of the heat-atoms of the body, or rather the expulsion, sio ^f n 
under the pressure of the environment, of a certain number * certain 
of them 3 . This cooling affects the outer parts chiefly, and beat-atoms 
the vital heat retires to the interior, sc. to the neighbourhood and soe1 ' 
of the heart. Amid these vague and indefinite notions we with con- 
cannot discover any inkling of a synthetic faculty by which ^"be'viui 
the effects of airoppoai in the way of sensation were collected heat round 
and arranged for the purposes of systematic experience. 

§ 6. We might, at first sight, expect to discover, in His 



clue to his attitude respecting the central sense. 

find at once that by (jtavravla he does not mean the repro- d DCU ine 



' PJut. Epit. iv. 6, Diels. Dox., p. 390. 

9 Arist. de Div. per Somn. li. 464* 5 Sirnrtp \tyti AqpAxpiTas tt&aka *ai 
awoppaas aluiipirot. Cf. Lucret. iv. 747-66 (Giassaoi), and Plut. Sympes. 
viii. IO, § 3 o <£i]ir! Aij/uiitpirOf, iytura^ivaaouaSai Ta llScaXa dtii ii» irapiBV tit 
rd aaipara na'i jcoutr rdr tara top vmwv 8\j/us in-nvatptpopcva : from which 
it would appear that the iiouXh, which are ever coming when we are 
awake, sink deeply into our bodies, destined in sleep to arise, as it 
were, 'from the depths' and present themselves tt 

■ Cf. Arist. 473* 3-15, 404' 5-16, 
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the ipx^ ri " *&vrw '.' Though Clidemus did n« 
Anaxagoras, make voi's the explanatory principle 
things in general, he regarded it as the true pen 
subject in the case of hearing. The implication byo 
here would certainly seem to be that the subject 
case of every sense was for Anaxagoras vois itsel 
the sensory organ was but a mere instrument ore 
But it is almost idle to speculate as to how Anuafl 
would have conceived a theory of synthesis, when 
faculty itself he does not appear to have felt the 

Diogenes of Apollonia. 

\ 8. Diogenes, who (notwithstanding his reviva 

theory of Anaximenes which made air the print 

■ all things) is one of the most interesting of the pre- 
i- psychologists with whom we have undertaken 

stands alone among the latter in having discusso 
though indirectly, the subject of memory and remi 
e He seems to have held a theory of the psychical 
of the air in (or around) the brain in its relation 

■ in {or around) the heart in the thorax ; which rem 
l! of Aristotle's doctrine of the connexion of three 
e senses with the brain, or rather with the membrane 

a ing this, and then with the heart, to which the 

its membrane was only an intermediate station, 
; r already seen how he connected the several specia 
£ with the air in the brain : how the eye, when im 
on the pupil, conveys its message by means of tl 
this organ to the inner air, and so on 3 . The air 
the whole body, being conducted through it with t 
in the veins. Thinking is due, he says, to the 

1 Zeller {Pre-SocraHcs, ii. 369, E. Tr.) infers that Anaxago 
NoCc the true subject of perception in the case of each and 
■ !!■■ ;';..rnE : this would seem to require iraniim instead of 

* Parmenides also seems to have formed a theory of ^1^7, 
to depend (like Siavuia in general) on a due Kpaais of cold 
the body. Cf. Theophr. de Sins. §§ 3-4. 

1 Theophr. de Sent. %\ 39-42. 
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1 and of 



intelligence. Cause of 
infants are of weak intelligence: they have too jJ^TJIdof 
— 1 moisture : , hence the air is not able to circulate «=«!">«» 
;ly through their bodies but is confined within the in childrei 
~ : a.st For lack of ducts — the necessary means of such 
rvilation of air— plants are destitute of intelligence. The 
>se of the passionate and fickle disposition of infants 
the same. Hence, too, the tendency of young children 
forge (fulness. As the air does not penetrate freely to 

- *- parts of their body they are lacking in intelligence 2 . 

proof of the proposition that the obstruction of the Condition* 

*■ in the breast causes mental difficulties is found in °: 

^.e distress which persons feel who endeavour to recollect, i 

- Iiis feeling they have in the breast 3 . When they have 

^covered the idea for which they have sought in this 

1 -ffort, the obstructed air is set free, and they experience 

^i*. feeling of relief*. The air being the primary agent 

-^r>f mind, if it becomes obstructed in its chief seat — the 

~sbreast, into which it passes in respiration — mental power is 

- oimpaired, and mental efforts are thwarted, until the air again 
' ■ secures free passage for itself. We notice here how closely 
^ Diogenes approaches to Aristotle, who made the organ of 
"-- central sense, of which avinvqn-is is a function, the heart 
k: or the region of the heart fi . A further partial coincidence Theory of 
3 between Aristotle and Diogenes appears in their treatment wpmB ' 

of the affection of sleeping. According to Diogenes *, sleep 

P comes on when the blood has forced the air that is in the 
veins back into the breast. Sleep is, according to Aristotle 
also, an affection of this same region of the breast, which 

- was the seat of the koiujj ala(h\iT<.<j. In the Placita we read T 
that Diogenes placed ro riytnoviKov (which term, however, 
raises suspicion of the authenticity of the statement) fa tt} 
&pn\pvaKrf KQi\la rrjs xapbias, »Jtis i<rr\ TtvevnartKrj. If this 



1 Theophr. de Sens. §§ 44-5. a fmni. * ir«pi ra nnjA). 

' With the above cf. Arist. de Mem. 453* 14-31 and 4S3 b 3-10. 
1 Cf. Panzerbieter, Diegenes Apoll. pp. 90-3. 
6 Plut. Epit. v. 34 ; Panzerb. p. 90 ; Arist. de Somno, passim. 
' Aet. iv. 5. 7 ; Diels, Dox., p. 391 ; Panzerb., pp. 87 seqq. 
S 2 
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pure and dry air, for moisture impedes intelligence. 
ence infants are of weak intelligence: they have too 
uch moisture 1 , hence the air is not able to circulate 
ely through their bodies but is confined within the 
For lack of ducts — the necessary means of such 
Iation of air— plants are destitute of intelligence. The 
use of the passionate and fickle disposition of infants 
the same. Hence, too, the tendency of young children 
forge (fulness. As the air does not penetrate freely to 
all parts of their body they are lacking in intelligence s . 
.A proof of the proposition that the obstruction of the 
the breast causes mental difficulties is found in 
e distress which persons feel who endeavour to recollect. 
This feeling they have in the breast a . When they have 
■ecovered the idea for which they have sought in this 
effort, the obstructed air is set free, and they experience 
feeling of relief*. The air being the primary agent 
of mind, if it becomes obstructed in its chief seat— the 
breast, into which it passes in respiration — mental power is 
impaired, and mental efforts are thwarted, until the air again 
secures free passage for itself. We notice here how closely 
Diogenes approaches to Aristotle, who made the organ of 
central sense, of which avd^iirja-i.s is a function, the heart 
or the region of the heart B . A further partial coincidence ' 
between Aristotle and Diogenes appears in their treatment ' 
of the affection of sleeping. According to Diogenes 8 , sleep 
comes on when the blood has forced the air that is in the 
veins back into the breast. Sleep is, according to Aristotle 
also, an affection of this same region of the breast, which 
was the seat of the koik?> a"<.adr\<Tt$. In the Placita we read ' 
that Diogenes placed to fiy^oviKov (which term, however, 
raises suspicion of the authenticity of the statement) i» rfj 
""ijphiict} KoiKlq rijs Kapbias, ijTis itnl TrvtVfiaTinri. If this 

Theophr. tie Sens. §§ 44-5. ■ £iW<r«. ' ir»pl Ti (mjftj. 

With the above cf. Avist. de Mem. 453* 14-31 and 453* 3-10. 
, Cf. Panzerbieter, Diogents Apoll. pp. 90-3. 
7 -F^Ut. Epit. v. 24 j Panzerb. p. 90 ; Arist. de Somno, passim. 
■^fct. iv. 5. 7 ; Diels, Box., p. 391 ; Panzerb., pp. 87 seqq. 
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statement has a basis of truth, we must regard those of the I 

passages in which the air around the brain is said to be" 

the percipient subject as only provisionally true: this! 

air has to convey the messages of sense to the air of the I 

thorax before consciousness of sensation arises. It may i 

be that Diogenes, like Aristotle, made the environment I 

of the brain only an intermediate stage in the process of I 

sensation as regards three senses— hearing, seeing, and ■ 

smelling; while touching and tasting, of which he says | 

nothing definite, were regarded by him, as by Aristotle, ( 

as having direct communication with the central seat of , 

Diogenes sense-perception '. On the whole it appears that Diogenes I 

conception possessed in a marked degree a perception, which Alcmaeon I 

(whichEm- had in a slight measure, but which Democritus and Empe- ] 

aodDemo- docles did not possess at all, of the necessity for a central 

f">Hii f or g an ' zm £ faculty, whether of sense or intelligence, on | 

the neces- which consciousness and memory depend ; and that he I 

synthetic regarded this as seated chiefly in the air in the region of 

faculty. the heart — whether in the lungs 8 or, as the compiler of ' 

the Placita tells us, in ' the arteriac cavity ' of the heart. 

Plato. 
P^to § <^ Plato of course does not even name a koivij aitrOyais, 

jynthe=isto but he investigated carefully the function of synthesis whose 
""rihed 1 ?! importance was paramount in his psychology. He ascribed 
to thoneht it not to sense, as Aristotle did, but to thought. Yet there 
Kence* Yet * s reason for regarding this difference— from the psycho- 
he in many logist's point of view, not from that of the metaphysician or 
the way for epistemologist — as one of method more than anything else, 
Aristotle s n psychologist has ever been able to answer satisfactorily 
stusus the question where sense -percept ion ends and thinking com- 
' mences. In order, therefore, to be in a position to compare 
Aristotle's doctrine of koivti ato-fijim with Plato's doctrine of 

1 Cf. Arist. 469* 12 ouo abj8!iata ijiaMfiSic (irviiffa (sc cist r^y tapSiar) 
<rvmtyoinras ipStptv, 7^11 Tt ytvatr Kal Tip i<P']i', 5or< cul rut aXAaf 
aiayKalov. 

1 Diogenes probably held that the xoikiui of the heart communicated 
directly with the lungs. Cf. Arist. 496* 22 mat tiah [sc. oi koiXIoi] tic tic 
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*> the synthetic faculty so far as these may coincide, we shall 
fe here consider what information the latter has left us 
■i respecting the faculty whereby the data of sense are 
La combined or distinguished ; also respecting imagination, 

memory, reminiscence, and the other functions claimed 
-ki for the (toitfij ata-dijins by his great pupil. 

§ 10. In the Theaetetus it is that Plato most emphatically 

exhibits his appreciation of the importance of the synthetic 

— faculty. ' With the eyes one discerns black and white 
~zs objects; with the ears one perceives grave and acute 

_ tones ; at least so people say. This account of the matter 

p is not, however, scientifically accurate. We do not see 

% with the eyes ; rather we see through them. We do 

- not hear with the cars, but through them also. It would 
■ surely be strange if we had placed within us, like so many 

warriors in Trojan horses', a multitude of sensory faculties 

|(oio-0^ireir) which did not tend to unite in some one form — 
call it soul or some other name— with which we truly 
perceive all that we do perceive through these senses as 
through instruments 2 .' The organs through which one 
perceives things hot, hard, tight, or sweet, are parts of the 
body. When we perceive such an object through s< 
faculty (bvedfitais), it is not possible for us to perceive the 
same through any other faculty. We cannot by sight 
perceive the objects of hearing, nor can we by hearing 
perceive the objects of sight. But if you think something 
concerning doth of these objects in common, it cannot be 
through either organ singly that you do so 3 . Sound and 
colour are two different objects, unlike one another. In thus /, 
thinking of them as distinct from each other, as together ^ 

k 1 Cf. Galen, de Placit. Hipp, et Plat. %% 631-3, 
' is itiav tiva ideal/, ttri li'wjfijc chc & rt Sii KaXfiv, maira Tavra £vvr*irft, 
bia tovtwv o'iqv opyartau alaSiaoiuQa oa-a altrBijTa, Thcaet. 184 D. 
5 Ibid 185 A *" Ti Spa titpl afiifioTipiiiv SiavMt, out fw tid yi toC iripov 
opyayov, obi" au Sea tov iripou rrtp't afA'poriptov aiirflavoi' aV. Notice the 
choice of verbs employed in each clause, by which Plato would seem to 
desire to fence off the action of the synthetic faculty altogether from that 
if sense -percept ion. He has used alaButto-Bat just above (see last note) 
to denote the action of ^vx'i operating through the ata&lpws. 
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' TW *mI There m so (pedal organ at all. formed of a bodily pan, 

»Xw ^ inatrumestal to the wfi action ■ p mxi r ing these coaunot 

**»T* -. attribute* 1 . Here Plato recognizes the fanctka of synthesis 

a* ntcunry for the coordination and systematizatioa of the 

1 data of sense, but denies that it belongs to sense, or has 

• of s bodily part, analogous to the eyes or ears, connected with 

it as iU instrument. In 184 D, however, by the very terms 

t "**Tt. "* cm P'°y* ( $ • • - aUria*6p*9a) be shows how closely his 

u(m t* thought approximates to that of Aristotle. He did not 

Jf"J* *". apeak, it is true, of a -spun* aUthrnxfo or of a *«*•* attrihpm, 

KAttoU. yet by this passage the thought of such a faculty might 

have been suggested to Aristotle. This is confirmed by 

the use of the word nowd in the same connexion. Plato 

docs not employ the term rd noted here, as Aristotle did, 

' to signify 'common scnsiblcs," i.e. objects capable of being 

laauiH) perceived by all the senses in common; such e.g. as 

«fwi*m. According to Aristotle, Kindts is perceptible by 




i'ily any sense, being a common object to all, or at least to 



Even here, however, the difference 



between Aristotle and Plato i 
1 '.'." J"'" 1 the CSivd were for Aristotle only alafyri 



not so great : for, after all, 

a <rufi/3t/37jico's in 

'lutlon to liny one sense, while they were directly aJo-fljfra 

■J) «SrrSr\ffu, fulfilling as this did the function here 

ascribed by Plato to fux*!- With this, and the use of 

ii!ird(ii>tSfi«tf(» ns referred to above, the thought of 9 notm\ 

1 Thrift. 185 B offrt yip 8V diioijf offrt it' S^nttt otiv n to noteo* Xo/i- 

* ii*X* ritVi) Hi ovrij* 4 'h'xi T '\ ">"* f°' 0»«ti»i w*p« mirrm iwtmrnt, 
nssjM iSj Da 

* iH4. iotti ri» a,i\$r *M" ««m rmovror aiiir rovrotr Spyaier 3i» 

**»v t'oitm (sc as the fr,ftr sensible* have). 
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«iwflij<m lies obvious to the reader's mind. As ttoivd in his 
sense of the word, i. e. as objects of the i/*i»x»] so acting 
through the ato-fljjireis, Plato names (a) oviria. koX to n»j €ti><u, 
(£) t6 ofxaiop nal rd av6fj.ai.ov, (c) tv koI noK\d, (d) rd nak&v 
to alir^pov, (e) rd ayaOav kol to kukoV (Tkeaet 186 A). 

ii. The presentative faculty — (pavrturla. The sa 
wind which to one man is cold is to another warm : and Vj,' 
it is so because it appears (qjatvtrai) so. This ' appearing ' is 
the work of sense : tpavrao-ia and alirBrjtris are of essentially 

same nature, and possess similar evidential value ? ut ia "\ is 
roughout the various provinces of sensation '. So Plato function 
'bserves, tracing the character of subjective or Protagorean ^\ pla J° 
lealism — or rather sensationism. In this ' appearing,' to it by 

, which Plato treats with such scant courtesy, lies {Sn^The 
the foundation of experience, since the presentative is the word is 
foundation of the re- presentative element i . „sed by 

Out of such ' appearing ' arises memory, by which we p h lD, ° '" 
have knowledge of past time, or by which there is for us sense fa). 
a past. The soul, says Plato, is like a book 3 . Memory ?fh™°!L_ 
and perceptions meet at the moment when such per- *w«A 
ceptions occur, and thereupon memory as it were inscribes Vagina 15 
a record of the perceptions in our souls. When this record ^ oa (, [hc 
is true, true opinion arises in our souls; when the ' secretary within 

of records ' within us 4 inscribes what is not true, the result- us) ' 7^ 

records of 
ing opinion is false. But there is another artist at work memory 
within us at the same time as memory. This other is j^ t * ' ^j,' 
the painter ((wypatyos) — Imagination. He, succeeding the picture* f 
recording secretary, paints in the soul likenesses (flufocg) of tiou may 
the things perceived — transferring from the eye or other ™ { ™}° 
organ of sense the sensible data which are to be matter of tut 

T/ieaet. 152 B-C. Here tyammn is clearly a different thing from 
the faculty of reproductive imagination as defined by Aristotle (429* 1) 
I oiotfqo'fur TTfi hot ivtpytiav ymopivrj. Cf. Tkeaet. 152 B 
TO &< yt ipalvtTai nitrQikvtadiiL ioTiv J ttrrt yap. 

' The synthesis involved in tjmvruaiti at this its first stage (wherein 
ideas of objects are presented to the mind) is what psychology should 
most earnestly examine. Needless to say Plato did not pay much 
; nor did Aristotle. 

Somi fioi fifiiiip ij •jrvx'l /3ij3^«j> T(ci irfMHrcoutcvai, PkUeb. 38 B. 
Phileb. 39 A 6 TOioiiror nap' t/iuv ypappartii^ sc. p "j/»n. 
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opinion or discourse. Thus a person sees images 
data somehow painted within him. The likenesses of true 
opinions and words arc true, those of the false are false 1 . 
But it is not to the past and present alone that these 
writings and paintings have reference ; they refer also to the 
future 2 . Thus arise expectations (ikirtbts tls rov Ijreira 
xpdvov) as to the future, such as we are filled with our 
whole lives through. Memory is a conservation of percep- 
tion 3 . Reminiscence is, however, different from memory*. 
Whenever the soul by itself within itself as far as possible* 
retraces and retrieves a lost piece of perception or learning, 
we say that it recollects (avaiitiivfirrKt^Oat). Reminiscence, 
or recollection, is the power which the soul by itself, and, 
as far as possible, without the body, has of recovering 
experiences which it had before in common with the body. 
Forgetting, on the other hand, is simply the exit of memory', 
which, again, is to be distinguished from unconsciousness, 
the negative state expressed by the word aKmrthjtrfo. Of 
course if we are completely unconscious we are thereby 
without all our former aJo-flrJo-«r and iia6i)jiara. This, how- 
ever, is not what happens when we simply forget. We are 
conscious enough in all respects, save in that of the par- 
ticular alir-flijo-is or ixorJijiia which has left our minds 7 . 

§ 12. The operation of memory in the first instance — the 
way in which the scribe or secretary takes his records- 
is further described by the following simile. There is as 
it were in the mind of man a block of wax for receiving 

1 Phileb. 39 B-C. Here we find Plato raising the subject of the 
reproductive imagination, the psychical faculty described or defined 
by Aristotle in the preceding note. 

' Phileb. 39 D. * Phileb. 34 A aarqpiav alaSijatw. 

* In what follows I neglect as irrelevant all reference to the dis- 
tinctively Platonic theory of dra/injoK, suggesting p re-existence and the 
doctrine of Ideas. 

' oroK airo\iaa<ra fivijiitjv ttT aloSjptfas fir' ai iiaBqpaToc avSis ravrrft 
BnaTi6KJ)a<i itaKiv ntrij iy iavrjj, gat mitra £i^i7rairu nra/iyqoTK Hal fu/iifiat 
jtou \iyofur, Phileb. 34 B-C with Pkaed. 75 £. This passage of the 
Philtbus (34 b-c) forms the original of much that is in Arist. de A 
ii ad mi'/., 451* 18 seqq. 

* fti")*"!* ffoflw. ' Phileb. 33 E. 
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npressions 1 . In different persons it is of different 
i different qualities also, being in some harder, moister, 
or purer than in others. It is the gift of Mnemosyne, the 
mother of the Muses, to men. When we wish to remember 
aught that we see, or hear, or think, within ourselves, we 
the wax to the perceptions or thoughts, and take 
npressions of these in it as if stamped there by a seal ring. 
Ve remember and know what is printed there as long 
s the impression lasts ; but when it is effaced, or when no 
npression has been taken, we forget, and do not know. 
Now when the wax in the soul of any one is deep and 
abundant, and smooth and well-tempered, the impressions 
which pass through the senses and sink into the heart 
of the soul (as Homer says in a certain passage in which he 
indicates the likeness of the soul to wax' J ), being pure and 
clear and finding a sufficient depth of wax, are lasting. 
Minds such as these easily learn, and easily retain what 
they learn, nor are they liable to confusion. They have in 
them plenty of room, and having clear impressions of things, 
they quickly distribute these in their proper places on the 
block. Such are called wise or clever men. When, on 
the contrary, the heart of any one is ' shaggy 3 ,' a quality 
which the all-wise poet commends, or muddy, or of impure 
wax, or very soft, or very hard, there is in the mind 
a corresponding defect. The soft are good at learning, 
but apt to forget ; the hard are the reverse ; the ' shaggy,' 
or rugged, or gritty, or those who have an admixture of 
earth or dung in their composition, have the impressions 
indistinct; so have also the hard, for there is no depth 
in them. The soft, too, are indistinct, for their impressions 
are easily confused and effaced. Still greater is the indis- 
tinctness when all are jostled together in a little soul which 
has no room. Such are the natures which have false 
opinion ; for when they see or hear or think of anything, 
they are slow in assigning the right objects to the right 
impressions — in their stupidity they confuse them, and are 

* Kijpii/or iufiaytlov. ' itijp (=Kfap), mjpdt. 

! Srav \aawv tov T o xiap i/. The heart, or the region round the heart, 
is for Aristotle the organ of central sense. 
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apt to see and hear and think amiss — and such men are said 
to be deceived in their knowledge of objects and ignorant '. 
In this famous simile, Plato, in his picturesque way, por- 
trays the functions of sensation, memory, and imagination. 
The stamping of the impressions is the presentative <pa»- 
rao- la— sense- percept ion. The memory or retention of 
them, when the objects which stamped them are gone, 
is due to the representative Qaivutrla — the reproductive 
imagination. 

§ 13. But here, too, Plato proceeds to develop the 
difference between mere retention of impressions and 
the power of recalling them to mind at need: the differ- 
ence between memory and reminiscence B . To do this he 
introduces another, and equally famous, simile. Suppose 
a person to have caught a great many wild doves, or other 
birds, and to keep them in an aviary at home. In one 
way we may say of him that he always has them, because 
he is the possessor of them ; but, in another way, he may 
have none of them the while. They are merely iu his 
power, in his enclosure, so that he can catch any of them 
when he wants, and let it go again, and do this as often 
as he likes. Now to apply this. Suppose that there is 
in each one's mind an aviary of all sorts of birds, some 
in great flocks apart, some in small groups, others solitary, 
flying anywhere and everywhere. Suppose further that 
the birds are kinds of knowledge ; that when we were 
children the aviary was empty ; but that whenever a person 
has gotten and confined in the enclosure a kind of know- 
ledge he may be said to have learned or discovered the 
thing which is the subject of the knowledge: and that, 
therefore, he knows it. . . . When the various forms of 
knowledge are flying about in the aviary, and he, wishing 
to capture a certain sort of knowledge out of the general 
store, takes the wrong one by mistake, getting hold of the 
ring-dove when he wants the pigeon : in this way we may 

1 Thcaet. 191 D-195 A, from Jowett's Translation. 
* No one can fail to be struck with the fundamental resemblances 
between Plato here and Aristotle in the <U Memoria. 
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uppose false opinion to arise. When he catches the one 
he wants, his opinion is true *. 

In the former of these two sensuous images — the block of 
wax and the columbarivm^v/e have an exact, though fanciful, 

iranelforAristotle'sKiJpi(w<it(T07|njp[oii, at least on its passive 
Nowhere else does Plato so closely approach the 
Vristotelean conception *. Even here he does not seem to 
:reat it quite seriously, but leaves it before us rather as a 
e of fancy work than a serious product of psychological 
analysis. The block of wax represents the mere retention 
of ideas — memory : the dovecote represents their active 
recall — reminiscence. He does not go to the length of 
saying that there is any one particular organ or bodily 
part analogous to the wax or pigeon-house ; he does not 
assign its function to the heart or brain. Had he done 
so, it would have been more natural for him to choose 
the former, the brain being the instrument of reason, 
according to the Ti?naeus. He has thus, however, skilfully 
enough delineated the functions of sensation, memory, and 
imagination. 

§ 14. To return to his conception of Reminiscence : we Associa- 

shall find that in the Pkaedo in connexion with this subject f^^L 

he has as genuine, if not as highly developed, notions «mi- 

respecting the ' Association of Ideas ' as his pupil Aristotle Antfcipa- 

exhibits. He there observes that if a person recalls tions uf 

... . . , , . , Aristotle, 

anything by reminiscence, he must at a former period 

have known that thing. Now if a person sees or hears 

something or perceives it by some other sense, and thereby 

gets the idea not of it alone, but also of something else 

the knowledge of which is different, a person is properly 

said to recollect (6.vainp.vfjaKtadai) the latter — the thing of 

which he thus gets the idea. Thus a person on seeing 

a lyre, or cloak, which a friend was wont to use or wear, 

gets into his mind at once the idea of the friend, and this 

1 Theaet. 197 D seqq., Jowett's Trans. 

* It will be noticed that it is to the heart, not to the brain, that the 
similes, however obscurely, point as the organ of such a faculty of 
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is reminiscence. The process of association is especially 
noticeable for the way in which it recalls to mind things 
which, through lapse of time or for some other reason, one | 
had quite forgotten. The reminiscence may take place i 
either (a) from the similarity of the idea, which recalls 
the other, to this other, as when the picture of Simmias I 
recalls the idea of Simmias; or (£) without any such j 
similarity, as in the case of the lyre, the sight of which 
recalls the idea of the friend who used to play upon it K 

§ 15. It is germane to the subject to adduce here Plato's | 
account of opinion (Sofa) — the faculty of judgment at its 
lowest grade. Opinion results from memory and sense. I 
What happens is like this: A person sees an object I 
at a distance, not quite distinctly. His curiosity leads 1 
him to discern it clearly and pronounce what it is that he 1 
sees. 'What is it that I see?' he would say to himself: I 
'What is the object that presents ($>a.vra{6iJ.tvov) itself as . 
standing beside the cliff yonder beneath the tFee? ' Next I 
he might make answer to himself and say : ' it is a human | 
being,' thereby guessing correctly, or he might mistake \ 
and say: 'What I see is something made by shepherds — 
a figure of a human being.' If in company with some one, 
he would give audible utterance to these attempts to 
pronounce ; his efforts at opinion (Sofa) would take the 
form of discourse (kayos). But if he is alone he proceeds 
to discuss {biavoovpcvos) the matter with himself, keeping 
it to himself for a good while ! . Thus nlo-flijms, fyavraoLa, 
fivij^nj, 8o'£a, bidvoia, and Aoyos are brought into relation with 
one another; the object of presentation is compared with 
that of memory or thought, and a judgment or opinion, 
true or false, is formed of the relation between them a . 

§ 16. Notwithstanding that in the Theaetetus Plato 
speaks of the soul as being, by itself, without the use of 



' Phaedo 73 C-E. For association of interests superadded t 
reinforcing association of ideas, cf. Lysis 219-20. 

* Pkileb. 38 C seqq. 

s Here, it may be observed, we have to do with what Aristotle calls 
the perception of ra xara vv/ifitfirjiiQi, 
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any bodily organ, able to recover by i 

temporarily lost impressions, he in various places speaks f\^' n 

of it, and even of its highest functions, as having a bodily facnlty of 

r organ. ' I speculated,' says Socrates ', ' as to whether 

he blood is the part of us with which we think and per- 
- else the air, or the fire, within us ; or whether 
is none of these, but the brain is that which supplies 
Jie sensations (6 -napi^iav ras aladijo-tis) of hearing, seeing, 
smelling 3 ; and whether from these arise memory 
(fivTjpii) and opinion ($6£a), while from memory and opinion, 
when fixed and stable {\afiovo-rjs to ripfp-fiv icaro Tavrd), 
arises scientific knowledge ^Trwnjpj).' Here the organ 
10 <f>povoviAfv is evidently made to include reference to the 
processes of sense-perception, and also to those which imme- 
diately follow— memory and the other processes referred by 
Aristotle to the kowtj altrdija-is. Thus the Platonic Socrates 
enumerates all or most of the suggestions made by former 
writers to explain the 'seat' of perception and thinking — 
by Empedocles and Kritias (atpa), Diogenes of Apollonia 
(Ajjp), Heraclitus (nup), and Alcmaeon (d iyKc<pa\os). In the 
Timaeus Plato himself adopts the last of these suggestions, 
making the brain the seat of the intellectual functions of 
soul. Hippocrates, as well as Alcmaeon, had already held the 
brain to be the essential organ of sense and thought. ' This 
is that which interprets for us the impressions derived 
from the air (ijpw raiv ut.o tov f/tpos ysi>o\i.h'iM ippvqvds) if it 
is in a healthy condition ; but it is the air that supplies it 
with intelligence {ri\v hi ippovrjo-tv airy 6 aijp Tiapi^fTat) *.' 

S 17. 'In it (the spinal marrow) the Demiourgos im- (.Timaeus) 

• . . .■ 1 . 11-, r i i Tripartite 

planted and fastened the several kinds ot souls ; and division of 

according; to the number and fashion of the shapes that 5 ° ul *"^ 

^° r allocation 

Soul should have, corresponding to her kinds, into so many of its parts 
similar forms did he divide the marrow at the outset of ^ TRUl ^ y 
his distribution. That which should be as it were a field, The soul 

' Pkaedo 96 c, with Archer-Hind's notes. 

5 m <ppiiimiiiifv: cf. mi to <pp6i*nov, Tim. 64 B, which also evidently 
includes sense- percept ion. 

* He does not mention touching and tasting here. 

' Hippocr. de Mario Sacro, 17. 
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of pisnti. to contain in it the Divine seed, he moulded in a sphericall 
Jj£«of form - and this P art of the mirTOW he called the brain 
plants is (iyniipaXos), with the view that, when each animal wasj il 
" j ^ n f ^ ep " completed, the vessel containing it should be the head. 
feeling. That which was to have the mortal part of the soul he 
distributed into moulds at once round and elongated 
[i. e. the vertebral column]. All these forms he named 
marrow, and from them, as from anchors, he put forth the 
bonds to fasten all the soul ; and then he wrought the I p 
entire body round about it ; first building, to fence it, | h 
a covering of bone 1 .' Thus for Plato the cerebro-spinal f 
marrow was the organic seat of intelligence (rovs), courage a 
(0d/mJs, or to 0vii.ofi.b4s), and appetite (to imBv^TtKov). The ] i 
cerebral portion was given to vovs ; the thoracic portion ■ I 
to faros', the abdominal, to ImBvpCa. We learn further ( i 
in the Timaeus* that the third part of soul, which plants | ' 
as well as man possess, is in man seated between the midriff . 
and the navel (m«tq£ij tppevZv ofuftakov re lopvoOat) ; that in 
virtue of it plants have— not, indeed, the 'sense' which is 

ran element of cognition, but only — feeling, pleasant or 
painful, with the accompanying appetites or impulses s . 
The three § 18. The three souls or parts of soul were connected 
sonl'inthe through the cerebro-spinal marrow on which they were 
Timaeus. all 'strung' together. The head was the separate abode 
of the immortal * soul ; the mortal soul was planted apart 

' Tim. 73 O-D (Archer-Hind). * 77 B. 

^i &6£tj$ jiiy \uytrrp.ov re Kat voi fitTctrrt ti> py&y, atfrdquttps 3* tj&iias 
kih dXy ( triis fiira (Viftiftiffli-. In this sentence [liirOrJircur means not the 
sensory factor, or element, of knowledge, but what is generally known to 
modern psychologists as 'feeling': the pleasurable or painful element in 
consciousness. It is in this sense that Plato here ascribes a"ia6t}ais to 
plants [iJutuJ. Aristotle denies it of plants in this as well as in the 
sense of perception, making it the attribute of fun exclusively. As for 
the Greeks the term n'rrSijn-ii had to express the sense of pleasure or pain 
as well as the factor of cognition, so with us till lately the word 'feeling* 
did duty for both, and is commonly used in this ambiguous way in 
the works of English writers of the last century. Plato distinguishes 
cognitive ai<?0i)tns from \fiavg *ai \imy fu^riyfuW tpat, Tim. 42 A. In 
Philebus also (e. g. 32 D) giWij and \wrijtogether= 'feeling, 'cf. § [9 infra. 

* For what follows see Grote, Plato, iii. 272-5. In the Phaejrtu 
246 b dt-jidr and imBvpia seem reckoned in with the immortal soul, the 
body only being mortal. 




J 



SENSUS COMMUNIS 



271 



from it in the trunk, with the neck as an isthmus of 
separation between the two. ' Again, the mortal soul was 
itself not single but double : including two divisions, a better 
and a worse. The gods kept the two parts separate; 
placing the better portion in the thoracic cavity nearer 
to the head, and the worse portion lower down, in the 
abdominal cavity : the two being divided from each other 
by the diaphragm, built across the body as a wall of 
partition.' 'Above the diaphragm, and near to the neck, 
was planted the energetic, courageous, contentious, soul ; so 
placed as to receive orders easily from the head, and to 
aid the rational soul in keeping under constraint the 
mutinous soul of appetite, which was planted below the 
diaphragm. The immortal soul was fastened or anchored 
in the brain, the two mortal souls in the line of the spinal 
marrow continuous with the brain ; which line thus formed 
the thread of connexion between the three. The heart 
was established as an outer fortress for the exercise of 
influence by the immortal soul over the other two. It 
was at the same time made the initial point of the veins— 
the fountain from whence the current of blood proceeded 
to pass forcibly through the veins round to all parts of 
the body. The purpose of this arrangement is, that when 
the rational soul denounces some proceeding as wrong 
(either on the part of others without, or in the appetitive 
soul within), it may stimulate an ebullition of anger in the 
heart, and may transmit from thence its exhortations and 
threats through the many small blood-channels ' to all the 
sensitive parts of the body; which may thus be rendered 
obedient everywhere to the orders of our better nature.^ 
. . . The third or lowest soul, of appetite and nutrition, \ 
was placed between the diaphragm and the navel. This J 
region of the body was set apart like a manger for con^_/ 

itaining necessary food : and the appetitive soul was tied 
up to it like a wild beast; indispensable, indeed, for the 



> For Plato, 
conveying 
77 a. 



for Aristotle, the blood-vessels take the place of nerves, 
through the body; cf. Tim. 65 c, 67 B, 70 Aseqq., 
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continuance of the race, yet a troublesome adjunct, and 
therefore placed afar off, in order that its bellowings might 
disturb as little as possible the deliberations of the rational j 
soul in the cranium, for the good of the whole. The gods 
knew that this appetitive soul would never listen to reason, 
and that it must be kept under subjection altogether by I 
the influence of phantoms and imagery. They provided I 
an agency for this purpose in the liver, which they placed 
close upon the abode of the appetitive soul. They made I 
the liver compact, smooth, and brilliant, like a mirror | 
reflecting images ; — moreover, both sweet and bitter on 
occasions. The thoughts of the rational soul were thus 
brought within view of the appetitive soul, in the form of 
phantoms or images exhibited on the mirror of the liver', j 
When the rational soul is displeased, not only images 
corresponding to this feeling are impressed, but the bitter 
properties of the liver are all called forth. . . . When the 
rational soul is satisfied, so as to send forth mild and 
complacent inspirations,— all this bitterness of the liver is 
tranquillized, and all its native sweetness called forth. . . . 
It is thus through the liver, and by means of these images, 
that the rational soul maintains its ascendancy over the 
appetitive soul ; either to terrify and subdue, or to comfort 
and encourage it.' 

* Moreover, the liver was made to serve another purpose. 
It was selected as the seat of the prophetic agency ; which 
the gods considered to be indispensable, as a refuge and aid 
for the irrational department of man. Though this portion 
of the soul had no concern with sense or reason, they 
would not shut it out altogether from some glimpse of 
truth. The revelations of prophecy were accordingly 
signified on the liver, for the instruction and within the 
easy view of the appetitive soul ; and chiefly at periods 
when the functions of the rational soul are suspended — 
either during sleep, or diseases, or fits of temporary ecstasy. 



1 Ptato n 
Ct- [*C t* *«*.) Vj— ™+U" *ai ri , 



Tun. 73 B n- i nto It m 
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For no man in his perfect senses comes under the influence 
of a genuine prophetic inspiration. Sense and intelligence 
are often required to interpret prophecies, and to determine 
what is meant by dreams, or signs, or prognostics of other 
kinds: but such revelations are received by men destitute 
of sense 1 . To receive them is the business of one class of 
men ; to interpret them, that of another. . - - Such was the 
distribution of the one immortal and the two mortal souls, 
and such the purposes by which it was dictated. We cannot 
indeed {says Plato) proclaim this with full assurance, as 
truth, unless the gods would confirm our declarations. 
We must take the risk of affirming what appears to us 
probable 2 .' In these three 'parts of soul' we have the 
foundation laid by Plato of the future analogous division 
of mental elements into those of cognition, feeling, and (will 
or) desire. 

§ 19. It may help us to understand Plato's distribution 
better if, distinguishing aiirflijms as we have done into two 
elements, the element of feeling and the element of cogni- 
tion, we refer the latter element of aftrOijo-u uniformly to the 
intellectual soul which has its seat in the craiiium a . The 
distinction is strongly marked for Plato, though he has 
not the proper terms for expressing it. Plants have no . 
share in the cognitive ai^B-qa-is. This, therefore, we must *J| 
regard as coming under the part of soul <jl pavdava fo 
foffpumos*. In the Laws 6 Plato implicitly confirms this" 1 
classification in the words £i>AAij/38nt> bi vovs jitra rtunte 
KaAAiVreoi' alrrS^ufinv (sc. rijs di/'ecu? koX t?JS &kotjs) KpaOtis. & 

1 There is another species of divination, that depending on divinely 
inspired excitement or ' enthusiasm,' which also requires to be inter- 
. Phaedr. 244 A seqq., 265 A seqq. 
pp. 273-5 ; Plato, Timaeus 69-73 ; cf. also 
; Rep. iv. 438 D seqq. ; Laws xii. 961 D, E. 
is at the above distinction, so important for 
Tim. 69 D and 79 b, he divides oErfijBic into 







preted by calm 
1 Grote, Plato, 

Phaedrus 246 A sei 
* Plato himself 

psychology, when 

ala6ij<rK ciXoyot, or 
hand, and, t 
The former i! 



.(■which is subservient to cognition. 

r vegetative soul, that which (purd 
possess and which has no self-consciousness (7im. 77 F). Cf. Zeller, 
Plato 432 n., E. Tr. * Rcpub. 436 A. ' 961 D. 
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it forgotten In Timaeus 65 A, 71 A, we learn that */*»*, aUr0t\<ri9 &koy&$ 
^mden. ^^ ^^ typos, <f>6pos t 0ty«fe, ikvis are seated in the 
cognitive thoracic and abdominal parts of soul ; whence it is obrioe ) 
(orOM* to infer that the other ala(h)<ns — that conducive to cogni- 
a |2^' tion — belongs to the cranial part Sight and hearing are 
to cogni- ministers of reason 1 . Against this it might seem as 'i 
probably ^' ato attributes cognitive power to the lower or abdominal 
was con- soul, when he says that images are presented on the 
Plato a/ mirroring surface of the liver for the purpose of warning 
belonging or encouragement. But on examination of the passage 
cranial (Tim. 7 1 b) we find that the effects conveyed to this organ 
P"!° f from the brain only impress the appetitive part with 
feelings or emotions, without necessarily implying that it 
has any cognitive function *. i 

Tasting § 20. It is at first somewhat surprising, after this, to 

Platoto y find Aat Plato in explaining the physiology of tasting' 
the heart refers its sensations to the heart * When earthy particles 
proceed^ enter in by the small veins which are like test-tubes on the 
through tongue extending from it to the heart 4 , these give rise 
M rb to astringent tastes. Does the heart then, for Plato, as 
<pp6nnow. f or Aristotle, take a direct share in the mechanism of 
sense ? The sense of touching is for Aristotle that most 
obviously and directly traceable to the heart as its organ; 
we cannot discover from Plato whether he connected h 
with this, as he contents himself with referring the con- 
sciousness of the sensations of touch to a movement 
propagated by the *ap£ onwards until it reaches the 

1 Tim. 47 b-c. 

* iva . . . f) €K rod rov (fxpoptinj bvvapie, olor iv jcardVrpqi dc^o/icy^ rvirevr 
Kai icartdf i? ciotaXa irapixovri, <fx>&oi fuv clvt6 (sc. t6 iTnBvfirjTiKov) ; also 
just before (71 A) ctoVJrts de avr6, £>s \6yov §jl§p ovt* ^vptjovw c/icXXcy, citc 
irg kol fjUTakafi&dvoi nvos avrcov alaBr^TtoiS, ovk efi<j>vrov avnp rd /xcXetv nmf 
ctroiro \6y<ov, virb de c2da»Xa>y . . . ^rv^eryory^o'oiro : from which we can see ' 
that the appetitive soul is only susceptible to non-rational effects in the 
way of feeling or emotion. 

8 Perhaps the fact that this sense belongs rather to feeling than to 
cognition, may serve to explain the reference of it to a non-cognitive 
part of soul ; but why then was it not directed towards the liver ? 

4 ir€pl ra ^Xc/3ia ouWcp totci/icla rrjt y\oyrnjs rcTa/xeVa cirl tt}* Kap&iar, 

Tim. 65 c. 
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:ntre of consciousness V He does not speak of odours Smelling 
i affecting the brain; when they are disagreeable, in^p^of 
certain cases, they irritate all the cavity of the body lying the cavity 
between the head and the navel 3 . Sound is, as we know, betvrixttiie 
a stroke caused by the air, transmitted through the ears, heaa m & 
affecting the brain and blood, and propagated 'to the soul '; Hearing 
and the motion produced by it, beginning in the head and ' nv ?- tveS w 
ending in the liver, is hearing*. He uses only vague terms ginning 
to designate the sensoria concerned in dreaming. Pungent J^ ^ d 
tastes are caused by substances which affect the tongue ending 
and fly up towards the ' senses of the head *.' From all ii ver . 
this we can see how difficult it is to gather what Plato D,d p,ato 
regarded as the common seat or organ of the <xio-07jo-eis as any one 
elements of cognition, or, indeed, whether he held that there P ""*£ 
was any one such seat. The brain at one time fin accord- to (he 
ance with the view that the function of synthesis is common ? 
intellectual) seems to be the organ to which the senses 
should refer their messages ; while, soon after, the heart or 
the liver is found in possession of similar prerogatives. 

§ 21. Plato suffers from the consequences of what Galen Perplexi- 
ascribes to his merit— the adoption of three ap\at 5 . To ^"^"f 8 
this initial want of centralization are traceable the per- tripartite 
plexities into which he leads us, and which he must himself S0 „i S ,'° n ° 
have felt, respecting the various sensory functions, and the 
bodily parts concerned in each. This initial subdivision 
of the soul into ' parts,' located in three different portions 
of the body, makes it impossible for him to give a con- 
sistent or systematic account of the psychical facts. We 
cannot, therefore, elicit from his writings any evidence as to 
views of his own respecting a KOipdv alrrdr^r^piov. On several 
occasions, especially in the similes of the waxen block and 
the dovecote, he comes very near the thought of it ; but 
he always employs images and metaphors from which we 

uiXpurtp tu firl To <ppol/lpoir fXCoWa. 

• Tim. 66 D-67 A. * Tim. 67 B. 

' 65 E utro KOV<tioTi)Tos aw irpai rat Tijt MtfioAfji niaBi'iatis. 
' Cf. Galen, tk Placit. Hipp, el Plat. §§ 505 and 519, in piv olr ti- 
Xo'yoJt 6 nXarav tiSq re *m fic'pi) V"',\!'i f oyo/u!f<( ravra, paaporipwir ov biopai 
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cannot extract a clear or simple meaning. With regard, I 
however, to the synthetic faculty which arranges the data 
of sense in memory, &c, we find that he has treated most I 
of its functions in a way which closely anticipates much of . 
what Aristotle afterwards taught. Not, however, attributing . 
it, as Aristotle did, to sense, he ascribes to it functions I 
which far transcend those ascribed to it by Aristotle. He I 
lays what may have been the foundation of Aristotle's theory 
of it as the faculty which distinguishes and compares the I 
data of sense, and of the theory of imagination, memory, I 
and reminiscence. Indeed, the terms in which he expressed j 
himself respecting these, and the similes he employed fot I 
the purpose of elucidating them, have remained part of, and | 
have deeply influenced the language of, psychology, to the * 
present day. In fullness of detail on such points Aristotle 
surpasses him ; but all the main or cardinal psychological 
ideas respecting the functions of synthesis are already, at 
least in outline, to be found in Plato. The difference 
between him and Aristotle on this point was mainly 
a difference of method. He chose to classify all functions 
of synthesis as parts of the activity of the understanding. 
This, indeed, as an epistemologist or metaphysician, he 
was wise in doing ; but for the purposes of empirical 
psychology Aristotle's attribution of synthesis to the faculty 
of sense is unquestionably sound. 

Aristotle. 
§ 22. According to Aristotle each sense, regarded as 
subservient to cognition, is, as regards its proper olaO^ii, 
a oiWuts ovpipvTos npiriic^ 1 , with the faculty of di*- 
e tinguishing and comparing all iunpopni belonging to that 
alrrOjjroi: Thus otyu discerns black and white and all the 
r colours between these. Such a measure of synthetic power 

It must be 

1 99 h 35, 4*8* 4, 432' 16. 

3 Each tuadiatt is a tvfoiui, and a ivvapxt is the possibility of 
contraries. The aio-9i|<7if occupies a middle position between the ' 
contrary properties in each sensory province, and hence is able to 
discern— ro yap fuaor Kpirm.6r, 424 s 6. 
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- admitted that there is a confusion, or ambiguity 1 , in a: 
| Aristotle's statements respecting the individual senses^ 

- and the sensus communis, which sometimes amounts to or Tt " ls eoch 
^ involves contradiction. We find him occasionally referring timesseems 

- to aXudii<Tis as if each sense were per se an analogue of '° , h *™ for 
± the sensus communis, with all its power of comparison and someofthe 

distinction, only in a narrower province. Again, from ^"^^ 

- a changed point of view— as when he is urging the case communis. 



~ sense s — the sensory function of each particular <uit0ij<ks & ™ this 
becomes narrowed to such slender proportions that we exposition. 

| cannot conceive how it is, even within its own province, '"j,,*"^ 
a Buuajus KpiTiKrj, according to its definition. Something and dis- 

Imust be allowed for looseness in the use of the term the^data'of 
alo-d-nvis, by which at times the writer tacitly includes, different 
at other times excludes, reference to the koivti oX^Bijins. senses, the 
rr When, however, (a) the data of different senses are to a E cnc )' of 
— be presented together to the mind and compared or dis- faculty 
■ tinguished, this cannot be done by any single special "p^",,^ 

» sense, and we must have recourse to the assumption of necessary. 
a Kotm] atoSriats. Again, (6) when we perceive either f °'p C '°' 
the KQwa or the incidental objects of perception (ro Kard living i& 
'r- ov^jSf^ijKot), we exceed the powers of any individual sense. T a nari 
~ The Kotva, which are at times said to be perceptible by "J"^*' St> 
each and every sense together with its proper uIitBtitov, are (0 finally 
really proper objects of no single sense, but are objects of i° e Mn/!ve 
r, koii/71 altrOnvts ■ and so, too, are the incidental perceptions, perceive, 

, , , . .. , - i.e. for ihe 

such as we have when, e.g. seeing a white object, we say, or 
think, that we see ' the son of Diares.' Thirdly, (c) when 
the question is asked how we perceive that we perceive — 
how we are conscious of perceiving, the answer (for Aristotle) 

: through the agency of the sensus communis. 

§ 23. The distinguishing and comparing faculty of sense, a. The 
By what, asks Aristotle 3 , do we perceive (alvdaviiufSa) that J"™ 
■white differs from sweet? By sense-perception (afo-flijo-ei) as Uiedis- 
of course, for these objects are both niVftjrii. But it a l "| "orii- nB 
:annot be the work of any single sense, even of the most paring 

1 Cf. infra., pp. 383, 335-8. * Cf. de Sens. vii. 447* 1 g-ai. 

J 426" 12-427" 16. 
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thgft 



comprehensive of all — that of touching, 
events be done by the instrumentality of <rdpf. For tr&pi, 
to perceive stveet, has to come into contact with the object; \ 
though sight does not need to do so in order to perceive t 
white. If, therefore, the organ which perceives both be . 
that on which touching depends, this organ cannot be tr&p£\ 
Nor can the comparison be effected by the two senses, | 
touching and seeing, acting together 3 . It is impossible for 
separate entities (ji«x Q, P 1<r /- t *'' ' s ) to pronounce that white is 
different from sweet. Both objects must be present to the 
judgment of one self-identical agency, not each to a different 
agency from the other, as if for instance / were to perceive 
the one and you the other 3 ; for such would really be the 
case if two senses took part in the comparative judgment. 
That which pronounces white and sweet to be different 
ala-thiTa must be not two agents, but one and the same. And 
not only must it be one and the same agent, but its agency 
at the moment of comparison must likewise be one. It 
must act at one and the same instant of time with reference 
to both the things compared. The two must be perceived 
co -instantaneously in one single instant 4 . When the com- 
' paring faculty pronounces one of the things compared to 
be different from the other, then, too, it pronounces the 
other to be different from the one. The very relation of 
difference into which the objects are brought thus involve? 
identity in the judging subject. Hence (a) this is self- 
identical, and {6) its judgment respecting the one thing 
takes place at the same instant 5 as its judgment respecting 
the other. In short it is but one comparative judgment. ' 

1 In 455* 20-25 we see how closely allied, for Aristotle, are the icoi'i ! 
oio-flijuit and the sense of touching— to (Sjttiiuv. It occurs to him here 
(436 b 15), therefore, that the sense of touching may to some seem to be ) 
the one which discerns sweet and -white, for tasting which perceives 
sweet is a mode of touching. But— while he does not utterly discard 
this assumption, and indeed the organ of touch proper and that of the 
senilis communis are, at bottom, one — he is careful to show that the 
flesh— the medium of touching, cannot be the organ of such comparing 
and distinguishing sense. 

* 426 11 17. a 426 1 " 19. ' 426'' 3 

• 4a6 b 29 h J W ;™ xpi'V- 
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r hen I judge white to be different from sweet, at that 

iame time I judge sweet to be different from white ; and 

[ who judge am the same in both relations. 

J 34. There is need of explanation, however, if we are to K 

mderstand how one and the same sensory faculty can thus ° 
act at one and the same time with reference to objects like tc 
white and sweet, which as perceived affect sense differently. c < 
The same subject cannot, so far as it is undivided (iftiaipeTov), !* 

md so far as it acta in an undivided time (iv aluupirt* o 
■<ii), be affected at once with opposite movements C( 
(kimj<t«s). In whatever way sweet moves the sense, bitter *' 
moves it in the opposite way ; and white moves it in a way n 
different from either. Yet if, as experience teaches us, such °J 
comparison is a fact, the above simultaneous action must be fa 
possible somehow. Perhaps the solution is that the faculty ™ 
which pronounces (ro Kplvov) on the difference of such quali- " 
ties (whether homogeneous or not) is in itself when it so acts, ,; 
numerically one, undivided and indivisible 1 ; yet, in its rela- "* 
tions ! , not self-identical, but divided (K«x t0 P" 7 'f* «"»') s - I f this ai 
be so, one and the same percipient subject would, in virtue 
of its partibility of relationship, apprehend the several 
objects, while in virtue of its local and numerical identity 
it would grasp them together, and bring them into one rela- 
tion with one another *. 

§35. Yet is this explanation really admissible? The T 
same numerically and locally (rdiru koX &pt8\i<y) one thing may w 

1 apiBprp a&iaipiTov grit dxopitrroir. 

* tiS ti™ m in its relations to the objects perceived. Cf. 449' 10-20 
where ('20) ™ Xdyoi ~in relation to the faculty of conception. 

* The difficulty with which Aristotle here contends is put sharply in 
tie Sens. vii. 447 b 17 seqq. It is there shown that so (ar as a sense ia 
a single faculty (Svwfitc) and the time of ils action indivisible, so far its 
Mpyuia is and must be single. There is but one 'movement'— once for 
all — possible, in a single time-instant, for such a faculty. That such 
a faculty should perceive white and sweet, or any other two objects 
co- instantaneously, in order to compare or distinguish them could not 
be admitted. In the same chapter it is afterwards shown that there is 
a way of regarding sense in which it is not such a simple, single, faculty 
as this, but endowed with the breadth and comprehensiveness of the 
sensus communis. ' 427* 3. 
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in its potential relationships be for exhibit) contraries, but not 
in its realised relationships, while remaining one and the 
same. As, for instance, the same surface cannot at once i 
be white and black, so (it might be argued) the same one i 
sensory faculty cannot at once receive the forms 1 of what 
and black. This difficulty is real, Aristotle admits; yet I 
it may, he thinks, be met. In a passage of the Physics' 1 , 
arguing that 6 xpovos is ^piOfibs Kwrjo-tuis Kara r& upoTtpav nal 
vvTtpov, the geometrical point, f) ariyp.-^, and the unit of 
Time, to vvv, are compared. Each has two aspects, in one 
of which it is a sipas or limit. In this aspect the <mypy is 
not a p.6ptov in'inovs, and the vvv is not a xpovos. As in the 
space-line, so in the time-line, the ' now,' which some call 
a point, is at once the beginning and the end, according to 
the aspect in which we view it. It is the end of the past, 
the beginning of the future. Thus it would fittingly illus- 
trate the position of the percipient subject in relation to 
different things and focussing them all at the same time. 
As the vvv can be at once both beginning and termination, 
while numerically one and the same, so this subject, while 
preserving its self-identity,maybe related at once to different, 
and even opposite, objects, such as black and white, or sweet 
and white 2 . The koipt) ato-flijo-ij, like each special ato-tfyo-is, is 

1 ri (IBij: the distinctive function of sense is the reception of forms 
without matter. 

" 230" 5-26 ovux^s Tt 8tf 1) xpdvor rto vvv, Kai bigpifrat Kara rh ¥vir . . . 
(UoXoufld of ml rniiTB jrui 177 trriypff *"* yi>P 'I o-riyjii) Kai oTin'^d to jiijiis 
Kdiapiffi' <oti yap j-oi) pxv apx?j roC it TfXeunj. 'AXX' orav pir uurin \apfiilH 
tk it ivai ^pupei-o! Tp pia, draym) lararrSat, tl tarai apxh *atTfXmr^ jaftj 
oTiy/it). By making imy/Aij = ro via) here (427" 10, cf. 426'' 28), with 
Brentano, we not only explain the phraseology, but we get a more 
appropriate simile. The point in the time-line at which the relation- 
ship between the different objects is realized is just that which could 
best illustrate Aristotle's attempt at explanation. A difference of time 
between the perception of one object and that of the other would be fatal 
to his explanation of comparison : and this difference is just what 
he smooths over by his ingenious simile. Time is the 'form of 
internal sense.' Aristotle here approaches closely to Kant's thought 
of a synthetic unity of apperception, though not yet a transcendental 
unity, and only operating in the sphere of sense. Only such appercep- 
tion could synthesize the fleeting manifold of perception, 
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mean, i.e. it is one, though it realizes itself in many relation- 
ships. As the point, in space or time, can be regarded as at 
once terminus and initimn,be\ng conceived as a mean between 
both, so this Koivr) alvdno-is (which is what is here meant by 
70 Kplvov) while per se one, is in its relationships divided 
between the diverse objects. So far as it is two it applies 
itself to them severally : so far as it is also one it brings 
them into the conjunction required for comparison. 

As Plato in the Theaetetus found the solution of such 
a difficulty in a faculty of thought transcending temporal 
and spatial limitations, so Aristotle finds the solution of 
it (as far as the comparison of sensible data goes) in the 
assumption of a sensus communis, which is freed from 
the trammels that hamper the operations of each single 
special sense. Each atcrdrjats — ro ai<r0r/TiKO> toS Itiov — is a 
mean between the ivavrla of its province : and rd oIitOtjtikw 
■a&vToiv 1 is likewise a mean between the aio-flijrd of all the 
altrOijiTfts s . 

1 Cf. 449" 17. 

* A further explanation of the itowlj autBrpr it is attempted in de 
Am'ma 431 " 20 seqq. in which Aristotle endeavours, by the aid of the 
idea of a proportion between pairs of numbers or quantities, to illustrate 
the relation between the centra! sense and its objects, whether homo- 
geneous or heterogeneous, e. g. white and black, or white and sweet. 
The difficulties of this passage, however, are so great that they have 
baffled commentators from the earliest times to the present. See 
Torslrik's edition of the de Anima, pp. 199-202; Trendelenburg 
telger), pp. 426-32, with the passages from Simpiicius and Philoponus 
■equoted; Kampe, Erkenntnisstkeoriedes Arist., pp. 108-911. Also 
e the judicious notes of E. Wallace, ad loc. Until the disputed points 
f reading and interpretation are settled for this passage, we cannot 
'e to rely upon it for trustworthy guidance as to Aristotle's con- 
ception of the sensus communis. The insertion, however, of a second 
ference to this matter, in connexion with the psychology of reason 
d will, shows plainly enough that Aristotle intended to use to the full 
s conceplion of «■ ti a/uffpip, t$ fl' tivaL frtpov, which he applies (as 
e have seen) to explain (a) the individual uiir&)rrjpioi< in relation to its 
iction qua <nV6V>*™, 424" 25 ; (6) the koivi) a'aSrjuK or to fViKfjiuoi- 
Kpitof) here in its relationship to the special n.Wijcmr ; and [c) in 
431" i2- b io the &mvoifriit!i faxi (regarded in reference to irpu|ic) in 
relation to the ^amda-fiaTa which are to it olov olaBij^am. The plan 
which we have followed precludes our entering any further into this 
ast part of the subject. 
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SENSUS COMMUNIS 

In the concluding chapter of the tract de Sensu, we find 
what was perhaps chronologically Aristotle's first essay 
on the subject of simultaneous perception of different I 
sensibles. The whole object of the atropia, with which that | 
chapter commences, is to lead up to the establishment . 
of two propositions {a) that co-instantaneous perception of 
different aio-flijrti, with a single special sense, is strictly | 
impossible ; and (b) that, since such perception is a fact, 
it must be accounted for by the agency of the one 
central sense there (449' 17) referred to as to al<rdi)TtKoi> 
K&yrtut, 

§ 26. The objects of the sensus communis are, chiefly, 
those called by Aristotle (r) the common 1 sensibles, and 
(2) the incidental sensibles (to xoiva nal ra Kara ot.'h/3«/3t)kos). 
The Kowd variously enumerated in different passages 6y 
Aristotle consist (most fully stated) of ttCvyvis ical iiptftta, 
dpifyto's, fte'yeOos, tryjipa, rd rpa\y nal to kciov, ro (5££i *ai rd I 
afifiXv (to iv oyKois). These are said 2 to be perceptions 
'common to all the special senses, or if not to all, at least 
to sight and touch.' Wherefore (810) with reference to 
these percepts errors take place (aimrwrrat), while with 
reference to the special or proper (rctpi rim lbto>v) objects 
of each sense, such as colour, no such error occurs, or at 
least it occurs only in the lowest possible degree 3 . Two 
points are remarkable in Aristotle's statement respecting 
these Koivd. First, that though they are called koivo. -naoHv, 
this is corrected and their perception restricted to sight and 
touch ; secondly, that after declaring the above altr&r/Ta. to be 
common, he goes on '-wherefore (Bio) errors are possible, &C-' 
Why, one may ask, does the fact of these being common 
to several senses, render error more likely or more frequent 
regarding them than as regards the aXvfhyra. of some special J 
olo-flr/o-is ? Do the different senses which perceive any given 
kolv6v contradict, instead of corroborating, one another's testi- 

1 But see Neuhauser, op. tit,, pp. 30 seqq. 

1 41S" 6-25, 425 * 15, and 44Z b 5 where, however, nrqiru and AfuSfiM 
are not named. 
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mony ? If so, why ? There is an incongruity in Aristotle's vi 
position as to the relation between ' special ' and ' general ' JJ 



We have here classified the koivol as objects of the sensus 
communis. They are all perceived in virtue of one of 
them, viz. nufijo-ir*. But nfnjo-u is itself perceived by the 
sensus communis ; so is XP° V0S s > a °d so too is niytBos. 
Though they are classed with the alaO<jTa <5e naB' avrd ipa^iv 
alirBAvta-Bat, and distinguished from the incidental ataOrfrd *, 
we find no special aio-fljjrijpiou dedicated to them; thus, so far 
as we perceive them by each atufctyri?, we really do so only 
koto irvM0€/3f k6s s . If then they are to be really perceived 
Ka$' nurd, they must be objects to some aIo-#jj<m, and this, 
being no special sense, must be the kou'jj aWB-Jiats. There 
could not, with profit to our experience, be any one special 
sense for the perception of these, e. g. of Ktiytris and rjpcpia. 
Were there such special sense, then when we saw an object 
moving or at rest, its movement or rest would, for us, be, 
in relation to the proper object of seeing, as sweetness is 
now to colour ; i. e. a merely incidental percept. We see 
an object of a certain colour to be sweet. This only means 
that an uniform experience has taught us to connect its 
colour with this particular taste. We are accustomed to 
find the taste and the colour together in the object. There 
is no necessary connexion between them, however, as there 
is between a body and its movement or rest. Were there 
a special sense for the perception of movement or rest, 
the latter, as ESton of such sense, might and no doubt would 
connect itself customarily, but never necessarily with the 
18 ta of other senses. We should by the assumed special 
sense perceive movement per se, not, as now, always in a 
moving body. Thus a gulf would be created in experience 
between movement and rest and bodies ; and the same 

' See pp, 377, 386 n., 325-8, 

1 425* J 6 Tatra yap irriira Jrieijo-H aloBot&ptBa kt\, 

* 4SO» 9 piytBo* (Wjnttw ywupi'f* ij> mrt ftfrfaW a **] \pov on \ 451* 1 7 
5n xoi vparrov aloOf/nitou «tl <J XP°"<"> alaBavoptBa I 452 b J Beqq. 

* 41 8» 8. 

6 425" 14 !«>■ hoimsc . . . Z,v iKaarrj aiaBifm alaBav6)i*8a Kara tnip^t^tj- 
kos, otov xivijirtuii tri. 
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;;-: woUj< Ut *JT*&.\&- l^tw«T XJUCiei 
ai '/ wjsr.-i ar* vi<j£:::r3iU<JDi> a: tint 
\" uu.\ j uc*;;izjvr:i: o' xxr-zrauerr. '.m^caanisal 
i -jot xi-r?f:j>*r cc r .. wciiiic jo§* obieztivs itecoBsiry. 
*:#«. g-J' iijjgi:*. i/»_ uriugtt over oy int mrnstuac oTjb>| * 
ueiiid. 4 -\xz\<jii&r\ 'juzmtzivnt kiwssx. movement, o: 
aiiO dvoh* bir. tiit TJ*^rs»hy tisat z. body Knanir. he 
juoviur tr a*. rest wju4C eaur. nc longer. -&£ "things 
tfUiijC ; tic iuci gulf wrpanrtri iiodtsi from the auaHtfll ■ 
oa>;0 Mutt* 'I'm-, it so uf^aust loot. Kumi art aaumL, aftl 
f*y loi* o f an* ^i*rjai- smst We cannot mrsxve num-l ■ 
iii'm* ano t^si *:x.^*^r. ix. necessary cormrmaE wni 1te| * 
y7t<*eyU<ji. <x tut 'juaiititi of uoriy generally, Le. br1kt| : 
oominvi. wnist , Tior r _ai. wt otherwise p e r cei ve lie 5gn*| '• 
ua»^m\uut. liimiuer of bodies, thar. by thi& me — thesssi 
ul</0/fVt,\ . 'J i;anki to tnt fa^t tear:: the coird are iidi prooff 
to any oiJt vrntft but art penjeptibie onry by the job* 
<,(*nmunu *-ii«ey ri^sssarny. not xnereiy customazirj or ns> 
tifnj«;iitjy : a'~otmipany tiit variout objects of pexsepticav. 
'Yivcuvjk. to tnit wt perceive no object in space withes! | 
!^;v.j>«iri;y aaoribing to it number, magnitude, motion, if 
f«;sr ; auo &o ou. Tiit nou/ci art indirectly perceived if 
li*'. &;-fJai beiis^t : but directly and properly by the ami 



wirttK KitK &&iuiu% iiiVJiinivxzim wiui 425* 35 is easuy removed, by 
waving tixit*. tiit *</u*i, wiiicL to ead^ speciaJ uurGtfns are (*15) «» 
vi>t.£« £*/*<*, fc.it 1*0*. & vut atrt siriztry proper to ^ kmm? aurihpns. 

' 47/6'' '*% *,vwv Kvt*ury r.ui *t.ui*aih0* fuli cufi$c±}rpaja'w alt vmi^ci to &■) 
/.< /if <> ^>lv^ tdytfvu nut p*y*$o%, vvf&i&rimr rots altr&rjnus, L e. the 

^//^iipauy Utt <.<jui'tu%en*- Obj&te to wbicb thfcspecia 
i^t ^uiJi'.**^., iu. e.^. mweuigut and magnitudt acannpaaiy xD cob- 
iti<^<;uf wj/jAk *A ytvjvpivju.. Tht wore* a . . . aLxrBtjrxMs way 1« ] 
kt '/}*/t>t vyju ivU v vp&* frtfHvvw uU vndp%u ra thta, which, hcvevcr f 
!i*«7 «-/.^UtiJj 'juitt vjtrt&'ry if t<h* oicr^TroXr h taken in its xiatmal : 
fMj^fitfi^. 'j« ifvpfafapj/rti art htrtara cara trvfi&c$ijK0s, Lc <kip& 
uj i<U;uUlly p£f<4;ivtd in virtue of ra oltrBrp-a, the colours, &c, frfoct 
«m U*ft i,i<,p:r iA>fp%% <A veutx,. AI3 the concrete things pe r c e i v ed by 
ot ifj b^M/^ +fK i\.<j ti& special Htr&t*) <rvt*&efrtpurta in this way ; theyst 
»*ul//^.f t vf i/ivv*-/j*t*rt *r*d r«t # magnitude, Dumber, &c so fax as they 



SENSUS COMMUNIS aK$ 

a&rflrjTts '. And this (not their being perceptible by all the 
->£<t0iJit<i( in common, which, indeed, according to Aristotle 
limself is not true) is their real title to the name *ou>L 
: § 27. As already stated, all the tvtvd arc said by In *iniw 
Aristotle to be perceptible *u»J<m, i.e. in virtue of this one p 
0f them, cfpipm *. By thU we perceive fUytOot, and there- * 
fore o\fiiia, which is a particular mode of iiiytOoi ; by thin »WTtl 
we perceive also its opposite jjpepta, and by it we perceive JJUj*"*. 
&pt$fi6f, which is the negation of continuity in *lmjitt*. ifce «w< 

Aristotle, in hi* argument that there cannot be any one ^ t '£f t 
special organ for the nourii aladijmt, is interested in the *P^* * 
difference in point of universality and objectivity between <* u* 
the *otp& as they now are and as they would be if made the fff...,,. 
object of an Viwv aUrOtpripimi. Now, for example, we cannot *. « 
perceive anything without perceiving it to have j*/y*Wi fl *. {""{jj'n 
A* things stand, moreover, every uiv&rrr&vhzM number: every *"*-— ■ 
visible aloQ>jT/r, at least, has magnitude. If we had an JUop £ 
oXirtlwr^fMAP of number or magnitude, what Aristotle thinks * 
is that then number would only have the incidental aad jm a* 
occasional connexion with akrftp-l which sweetness now has ^ff"* 
with whiteness ; and this would exemplify the c 
disorganization of all experience, and the necessity fcr£ 
objective experience of maintaining the ««*•« as **«*•*. 

If, however, the uujA are perceived directly by the «*»** . 
aZ<*0t*n , but «eri «v,*,V« by each special *!•**#«, thai *jjj*J ■* 
manifestly renders them analogous to the class of mU*tpi sssss 

* So it a called *5S* 15 t *>H*4 W< tm*m*mi** wim 
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SENSUS COMMUNIS 

gulf would be created between bodies and the other nwi, 
all of which are modifications of this one — movement or rest. 
Thus judgments of movement (mechanical science), magni- I 
tude, number, &c., would lose objective necessity. True j 
the gulf might be bridged over by the formation of inci- 1 
dental customary connexions between movement, or rest, 
and bodies ; but the necessity that a body should be either I 
moving or at rest, would exist no longer. As things now 
stand, no such gulf separates bodies from the qualities 
called kolv&. This is so because the koh-A are Kotvd, an<i 
not I8ta of any special sense. We cannot perceive move- 
ment and rest except in necessary connexion with the 
perception of the qualities of body generally, i. e. by the 
common sense ; nor can we otherwise perceive the figure l 
magnitude, number of bodies, than by this sense —the mjiwj i 
aloBijats '. Thanks to the fact that the tcowa are not proper | 
to any one sense, but are perceptible only by the sensui 
communis, they necessarily, not merely customarily or con- 
tingently, accompany the various objects of perception'. 
Thanks to this we perceive no object in space without 
necessarily ascribing to it number, magnitude, motion, Of 
rest, and so on. The nowd are indirectly perceived by 
the special senses ; but directly and properly by the k.ou>\ 



1 435* z 7 *■•» &' "oirdv 7817 c^o/ift uurflijiiif kou^ii, 011 Kara o-Vfi&tfitjKii , 
where the seeming inconsistency with 425* 15 is easily removed, by 
observing that the towa, which to each special oicrOrjaii are (* 15) itnri 
DUfiiStjSrjiult, are not so but are strictly proper to tj totrfi nLaBijais. 

! 428 b 22^5 T&v kouiS>» not inopivaw Toit av^UffinKOo-iv o't virdpxti ro c&u, 
\iyoi Si oiof Kifi/trn nat piytSns, & av/ifH^Kf Tn!f alafftiTols, 1. e. the truvi 
accompany the contingent objects to which the special qualities belong 
as qualities, as e. g. movement and magnitude accompany all con- 
tingent objects of perception. The words a . . . aurBtjrois may be 
a gloss upon rots ovp{iifiriiia<jii> n't uniipx" ra tSia, which, however, 
they explain quite correctly if roir ala&^rolt is taken in its natural 
meaning. Td o-tfi^e/SrjKii™ are here = ra Kara avfiSiSr]K6s, i. e. objects 
incidentally perceived in virtue of ™ aiVflijTd, the colours, Stc, which 
are the proper objects of sense. All the concrete things perceived by 
us in space are (to t\& special senses) avv-fitfiiiKtita in this way ; theyatc 
subjects of movement and rest, magnitude, number, &c., so far as they 
arc objects of <) koicj) uindijois. 
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And this (not their being perceptible by all the 

; in common, which, indeed, according to Aristotle 
himself is not true) is their real title to the name koivcl. 

§ 27. As already stated, all the xoiva are said by In virtue 
Aristotle to be perceptible jewijirci, i.e. in virtue of this one perception 
of them, Kivij<n? 2 . By this we perceive jxtytOos, and there- of m'njir.t 
fore irv_iM*«i which is a particular mode of ^e'yeflos ; by this cciveail 
we perceive also its opposite rjpefda, and by it we perceive th ^ £ lhe a . 
apidfios, which is the negation of continuity in nitnjirit*. (be mm 

Aristotle, in his argument that there cannot be any one *™ " f ,eUa 
special organ for the koivt) a'o-ftjn-is, is interested in the special 
difference in point of universality and objectivity between nht 
the Kon-d as they now are and as they would be if made the ie " iUS . 
object of an fbiov alo-QrjTTJpiov. Now, for example, we cannot we can 
perceive anything without perceiving it to have peytdds ti *. ^""j^t 
As things stand, moreover, every ala-fhjTop has number : every without 
visible altrttyiw, at least, has magnitude. If we had an titov thaHMias 
aio-07jn}pion of number or magnitude, what Aristotle thinks M«V 9 ? iand 
is that then number would only have the incidental andBntthe 
occasional connexion with ai<rftjrd which sweetness now has "'"^r™* 
with whiteness ; and this would exemplify the consequent o^fi'S?'"'* 
disorganization of all experience, and the necessity for^JJJJT',, 
objective experience of maintaining the notvd as kowu. the "**** 

If, however, the Kotvd are perceived directly by the Kotvrf incidental ' 
alo-Oria-is, but Kara oT>ix[iflJr)K6s by each special aia-0Tjiris, this onlv ."> tlie 
manifestly renders them analogous to the class of altrdqTa senses. 



1 So it is Called 455* lj 1 totyi) Svnifur aKoXovSovtra ndtratr, 

1 iruiTa Kuiqo-ti tdadayi/tiOa. I cannot see what reason there is 
for adopting the reading Komjj in this passage (425* 16) for my^oit, 
though Torstrik thinks he follows Simplicius in adopting it. 

9 Baumker (ofi, cit., p. 64 n.) explains iciwjirir here as perhaps more 
particularly denoting 'die subjective Vcranderung des Sinnes,' found- 
ing this view upon the words of Themistius, ad loc, sc. olSiv yap 
t£» Kara trvufitQiKos alafiirroiv HMi tA oio-fliji^pioi' ktX. In these words, 
however, Themistius was not referring to the avyact of 425* 16, but of 
418 s 33 Bii «ui oiiiir isatrxi* >J rowirur oiri tuu ata6i)Toi (sc. toO koto 
tmpStttltos). 

4 44o»3ordiuo-0ijroi>?raiie(m liiyidos: where, however,he isespecially 
thinking of perception by sight, since he goes on — ion yap SBtv pi* 
ait i* tyStbq, ktX. 
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SENSUS COMMUNIS 

called ri Kara ovixfi<&T)K6s by Aristotle himself 1 . What 
is the ahBrjTt^ to which these latter are directly objective, 
as the Kotvd arc to the koivti atirdrio-is ? or is there any ? If | 
it is by an act of inference that the so-called incidental ; 
perceptions are really to be explained— an inference based ] 
on association of ideas — what prevents this explanation from 
being also applied to to. Koira? Why does Aristotle not 
ascribe the incidental oX<j&t\\a. to the operation of the kow, 
altrdj)iTt$ ? The reason apparently lay in his feeling that 
this would carry him too far ; such ' incidental ' perception 
being really a matter of inference, and habitually (whether 
correct or incorrect) extending itself far beyond the pro- 
vince of comparatively simple sensation illustrated by the 
case of ' seeing the son of Diares." There is here accord- 
ingly a difficulty which Aristotle apparently hid from 
himself. He admits — and the admission is fatal to his 
distinction — that error is common to our perceptions both 
of to Kotpi and of rd Kara ovufitprjuos. If we have a settsus 
communis which directly perceives ra Koivd as oi//i? perceives 
colour, there is no reason given by Aristotle to explain why 
we should err more easily in reference to one of the former 
than in regard to the latter. Our perception of magnitude 
or distance should be as trustworthy as that of colour. 
If, however, he were once to concede that magnitude and 
the rest of the koiv& are matter of inference, the whole basis 
of his theory of koikt) atvOyais would require reconstruction'. 
Nor must it be overlooked, that for Aristotle it is the nour) 
aio-fljjo-is which really comprehends the correlated elements 
of the perceptions Kara ovftfitftriKOf. Such perception in- 
volves association of ideas, representation, and memory. 
If I see a white object and perceive ' the son of Diares' 
(whether I am correct in so stating my perception or 
not) it is the kouij) attr0i}<rts that enables me, according to 
Aristotle's theory, to go beyond the datum of seeing to the 



1 4'8» ao. 

' To make his theory consistent, the faculty of synthesis should be 
(contrary to his teaching in several places, e.g. 447 11 10 seqq.) a 
buted to the most elementary operations of sense-perception. 



SENSUS COMMUNIS 

mass of other sensible data already experienced by me and 
remembered under the name 'son of Diares.' Without this 
combining faculty no one sense could perceive the data 
of another. It is this that first gives objective reference 
to ra TSia. All perception, in fact — however imperfectly this 
is expressed by Aristotle — so far as it includes relations 
between the data of the same sense or of different senses, 
or between r<s idiov and to Kara vvixfttftrjitos— is rendered 
possible for Aristotle by this central sense. It is by 
this that each sense perceives not only its object but 
the contrary of that object, as e. g. fyis perceives the visible 
and the invisible 1 . 

§ 28. The object (nlff&p-dn) of each special sense, except 
perhaps touch, constitutes a single genus ; the sensus com- 
viunis has all genera of o.\h&i\t6., not any one in particular, for 
its objects. That it can perceive all is due to the fact that 
from the first it is directed not to objects in space, as the 
special senses are, but rather to the aio-flijpiara, or impressions 
made through these senses, which abide and make re-pre- 
sentation possible even after the ala8r\ra which stimulated 
them have departed 2 . These ato-flijjiara are to f/ koivt) 
aio-flijo'is what the <£aj>rao>iara are to ^ biavoiynKti fax?! 3 - 
They are what results from the process described as the 
apprehension by each aWOrja-ts of the elBos, without the 
CAtj, of its object. These, being without EAjj, can present 
themselves to the kou/ij ala-Brims simultaneously, even 
though their perception was successive. In their detach- 
ment from their afcrityrd, they may give rise to <p<wfrd,o>ara 
which become sources of illusion. Even at their first 
occurrence, while the object is present, they may be 
sources of illusion, and require to be brought to order by a 
standard. Thus we, despite our better knowledge, continue 
to see the sun a foot in breadth. The controlling faculty of 
sense (to Kvpuiv koI l-siKptvov) *, however, which is that which 
estimates the objective reference of ala-d^y-ara, may correct 
such illusion. The organ of this is the xvpiov at<F0jrnjpioj\ 
1 The apoiov and the dopm-or : sec 432* 20, 425 b 21, 426 b to. 
1 45°" 3i. 460* 2. a 431" 14, 432* 9, 

' 4S5»2i,46i 1 '24seqq. 
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C. Snumi § 39. 'Since we perceive {ala6awop*6a) tkafwe see (or hettl 
2fj£2^ it must be either by the sense of seeing that we do so, 01 
rdm- else by some other sense '. On the latter assumption, tin 
It u« be " other sense " would perceive two dungs —both the (act a 
t 7™~* the seeing, and the object of this (the colour seen). Hena 
pficrt.c on this assumption, there will be two senses concerned 
ow ow-** w ' tn tne one OD J ect - ^t deterred by this, we do not mak 
t*mnit: the assumption of the "other sense," it remains that the sere 
too,byib«°f seeing should perceive itself, and no such duplicate 
*"»« /**j* e would arise. But a further objection can be made again 
ib* object that assumption ; for if the "other sense " were really differei 
** 'td fro" 1 the first, a third would be needed for consciousness i 
for the second, and so on ad infinitum. To escape this o 

jt*h»"by e ' m ust at some point assume a sense which perceives itself i 
light that action ; and, therefore, we had better do so in the case < 
mikIvh the first perception. Let us, then, refer our consciousne 
l ° *Hi t We °^ seem E t° * ne sens e °f sight itself. Here, however, a fre 
k-.. The difficulty arises. If to perceive by the faculty of seeii 
oMhbuit ' s wnat is meant by "to see," and if the object of seeing 
miiiefuct colour, or a coloured thing; then to"perceivebysight a "tl 
that the . . , , . ° . ,. . .: . 1 .- 

faculty of seeing agent would imply* that this agent is somethin 
light Hike possessing colour. To this the answer is twofold. Firs 
each tone) the expression " to perceive by sight " has more than or 
uuniTttfl" 5 ' m P' e meaning 5 . That it has more is plain, if only froi 
Uie primary the fact that, even when we are not seeing anything 
Actfar&i, particular, we discern by sight between light and darknes 
i.e. the an( j sucn discernment is not, as an act, identical in i 
■ion of its nature with the seeing of a particular colour at a particul; 
form ((Hot) time. Secondly, there is a point of view whence we ca 

1 41 5 h 11-25: by using alirSnvSfuOa Aristotle excludes the assumptit 
that it is by intelligence that we become conscious of perceptions. 

1 Viz. the original Z-fyts or Spaait and the S^ra tyias. 

* tl tiv o^fiai t6 opu>» : ' to become conscious of seeing ' means |: 
far as the argument has proceeded) that 'one who sees should see ll 
seeing agent.' 

* The point is argued as if ' to perceive that one perceives * were tl 
same thing as ' to perceive the perceiving subject.* 

* It has one meaning as expressing the act of special sense ; anotb 
— and this is the point to which Aristotle is leading up— in reference 
the act of the nmn'i maStjo-K. 
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even accept the assertion that " the fact of seeing is some- without H 
tiling coloured." For we have defined an organ of sense as ^j ^j' the 
-that which is capable of receiving the form of its alo-ffijTop ie } e °\ ioa 
"without the matter; and colour, as perceived, is such form. form— the 
To this capacity it is owing that even when the objects ^"^^Z 
{atirOijTii) of sense have departed, the aio-tJijo-ecs (or alaBt'^ara, ofrd 
or tftavravta, 438 b 1 1) which they excited remain still in our ""^^ 
sensory organs V In another passage a Aristotle says : ' We to which it 
possess a faculty or power accompanying all the individual a p OM ible 
senses, in virtue of which power one sees that he sees, or ? b J ect of 
hears that he hears, or in general perceives that he perceives, vision. 
It is in virtue of this common power that one does so ; for j™^^ 
assuredly it is not by the special sense of seeing that one sees between 



munis are not the aEo-fljjrd, strictly speaking, but the alo-Btf- aiainau 
(Lara or impressions of the special senses. The importance residual 
of this faculty of consciousness is stated in the Nicomachean ^ ect . . 
Ethics 3 . 'He who sees perceives that he sees; he who a!aer,^a io 
hears perceives that he hears ; he who walks perceives that Ji^in^the 
he walks. So, also, concerned in our other activities, there retentive 
is something in us which perceives that we perform them. KOlv ^ 
We perceive that we perceive, think that we think, and •*} a9 i™) 
so on. But for us our existence consists just in this very dawn of 
perceiving that we perceive and thinking that we think.' '"^."^j. 
Thus, so far as perception is concerned, the faculty ofneas. 
consciousness is the sensus communis. Consciousness has 
its empirical dawn in the emergence of this distinction 
between perceiving and perceiving that we perceive ; the 
distinction itself is impossible without some degree of 
psychical continuity — without a synthetic faculty which 
can bring together the present and the past. It implies 
elementary memory, which again implies that ^turoata, as 
sensory presentation, is not any longer a mere momentary 
appearance, but a faculty of storing up aio-ftj/xara, to become 
425 b 34. With the above cf. Plato, Charmides 168 D-E, o£*oS*> 
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SENSUS COMMUNIS 

<pavr&ap.aTa t and on occasion also p.vtip.ovtvy.aTa, subsidiary !o 
the higher functions of intelligence and reason l . In spite 
of the importance assigned to consciousness in the N.E., I.e., 
it remains in general for Aristotle a psychical -naptpyov, 
utterly without the importance assigned to it by modern 
psychologists. Science, perception, opinion, and discursive 
intelligence, are all concerned primarily with something 
other than themselves, viz. with their respective objects. 
The man of science does not as a rule think of himself 
as thinking ; he thinks of his particular object ; and of 
himself only indirectly, or when some interruption to the 
natural flow of his thought occurs 3 . 

§ 30. The word d>awao-fa 3 often bears in Aristotle the mean- 
ing, in which Plato generally uses it, of the faculty representa- 
tion, by which an object appears to the mind on the occasion 
of perception. Thus we read of the ipavraala of colour, i. e. 
the subjective impression of it upon the mind as seen*. 
Such appearance may or may not be illusory. Regarded 
as the source of illusion, tpavratrCa connects itself more with 
mental pathology than with psychology. Regarded on its 
normal side, as the faculty by which thing3 ' appear' through 
sense-perception, it can be divided into two grades, accord- 
ing as it expresses first-hand or second-hand 'appearance.' 
In the one grade it is the faculty of presentation ; in the 
other, the faculty of representation, or the reproductive 
imagination. Corresponding distinctions hold as to the 
use of the concrete tj>avTa<rna. A <f>avTatrpa may be illusory, 
or it may be the normal foundation of memory or reasoning. 

1 45o b x6,449 b 3iseqq. The alaSi/para arc themselves aladjjni, 466'' 3. 

* Cf. Mel, 1074 b 35 ifuifeTm &' atl oXXut; 1) iirta-rifpt) mil ^ aur&juit «i 
ij Bofa tai 17 oWnm, oir^t 8" iv wapipytp. The psychological distinction 
between self and its energy in thought or action, while important as 
revealing to us our existence, is, we may observe, as a matter of fact, one 
of which little use is normally made in practice ; and then chiefly either 
for the purposes of psychology and cognate studies, or because some- 
thing abnormal occurs, which interrupts the current of objective thinking 
and forces the thinker in upon himself: 

' In accordance with the use of ^aivcrai, as in ^ai'vcrm pin A pJW 
iroBioHw, 428" 3. 

' Cf. 439° 6 Apmrn i, favraAa rijr x/tJar : 791* 17, 294* 7. 



called 17 atorafffa, or ril qbawarmtciii/. The abnormal or patho- the ci 
logical meanings of these words are well understood by^ nd ™£. 
Aristotle 1 , but are not to him the subject of much direct as source 
study. of ill 4 Eions 

The characteristic meaning of <j>avTao-(a, or t6 tftavraorucav, snbordi- 
in Aristotle's psychology, is that of the faculty by which atl ^ £. ' 
^ajTtto-fiara, mental presentations, are in the first instance lon s 5 
formed, and in the second reproduced, in the absence of the mental 
aln-fhp-A to which they are ultimately affiliated. Such repro- £, a e ^j°P'' 
duction is thus described. The impressions of sense, the aio-flij- tionof the 
finro, do not disappear or perish with the instant of their ^fcT 
first perception. They leave traces (\j.aval) of themselves a , or iwraaia 
persist, 'within us.' These traces are somehow stored up. ductive 
This 'storing up' is effected by successive <j>avra<rtai., i. e ' ma P n «- 
' appearances ' or presentations through immediate sense ; and in 
and when a store of alrr$Tjftara has been formed, the ground XemUn^' 
is prepared for fyavraaCa (or rd <t>avTao-rtKov) Jn the further B1 
application of this term, i. e. as the faculty of reproducing ? 
images which were once before the mind, even when the mmd -' Tlie 

' alfj&Tjpara 

objects which gave rise to them have disappeared from percep- or impres. 
tion. Thus it will be observed that an alirthjj/a and a a)di»ra<r>ia |j[°£! ° 5 
are at bottom the same psychical phenomenon, which if re- are^ stored 
garded as grounded on the olo-flrj^ts is an alo-flijfio, but as a "his storing 
mere presentation or re- p res en tat ion to the ' mind's eye ' is n P tQe 
a <jidvTaa-fi.a. Accordingly Aristotle defines the faculty of imagica- 
imagination as one and the same per se with that of central ^°" '* d 
sense, but differing from the latter in its relationships or con- for its 
ception 3 . The Qamon-para, like the ala-6-qtiara, are individual ReuJuon 
and concrete in their nature : they have not the universality °J lhe 
of concepts. Until thinking takes them over they are not to the 
connected in propositions. Intrinsically the faculty of per- J""™?"'"'" 
ception (to alo-BrjrtKov) is one with that of imagination (to a, 
iftapTairrLKov), though they are conceived in different ways, Jj] 

1 165* 25, i68 b 19, 1 1 14*32, 46o b 19, and 846*37 (where ^xnriuria '"dividual, 
-= 'apparition'). 

' 99 b 34-7, 45o* 27 seqq., 408* 15-18, 459 b 5 seqq., 460" 2. 

* 459* 15-17 ecT' fir to ovto rip nio-^ijtwiu to tparratmitir, 1 
ipavraaTiKif Kai ataSt/mm irtpov, 
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Differences 
of ipavraala 



and are differently related 1 . 'H tpavraa-ia as a faculty is 
a process or an affection produced within the C$01/, or 
animated organism, by the exercise of sense- percep tion l . 
Thus <t>avratria and f) nounj altrdijtrts are fundamentally one : 
and it is to be remembered that as <pavra<rla is rooted in the 
sensory faculty, so its exercise depends upon movements 
continuing in the sensory organs a , which movements serve, 
under certain conditions, from time to time, to stimulate the 
organ of imagination, which is that of central sense; and 
thus the 4>ai'rao-tiara are brought into clear consciousness by 
the fiovaC, or traces of themselves left by the ala-d^fuzra. The 
organ of sense-perception is related to an external, or extra- 
organic, stimulus : that of reproductive imagination receives 
its stimulus from within the organism. Thus, when the senses 
are not occupied with ' external objects,' the <j>airra<rta may 
be actively employed ; and, indeed, it has least to do when 
the senses are engaged with the outer world energetically 
and effectively. Confused and obscure, or difficult, sensory 
perception is, however, apt to stimulate ^avraaia to activity. 
Thus, if we see a person only imperfectly at a distance, we 
set about guessing who it can be: this employs fyavraoia. 
If we see the person well and clearly, reproductive fyavraaia 
has no opportunity of exercise *. But when the ' outer ' or 
bodily eye is closed, images of many sorts crowd before 
the 'inner' or mind's eye; and the power and activity of 
4>avTa<rta are at their maximum when the special senses are 
at rest during sleep. 

<f>avra<rta and atcrB-qiris thus differ chronologically, the 

" former being as it were the rehearsal of the latter's work. 
But they differ also in other ways. They have not the 

■ same or equal values as evidence respecting objects. The 

1 459" 15-iS. 

* 1. C. fern fi' 7 <pavTatTia lj vjra TJjr kut ivtpytuiv aiVflijfrf&jr yum/Uni 
nivjiais : cf. 429' I. 

s The organ in which the «vi7o-eic, or poval, or whatever name the effect 
of 1} rar ivtpytuw a~ur9ri<ris may be called by, persist is not the central 
organ, but the particular sense-organ; cf. 459' 3,461' 26; Freuder 
Ueber den Begrifftks Wortes ^avrairia bei Aristoleles, p. 20 

* 428» 12 seqq. 




SENSUS COMMUNIS 

rviden.ee of aia-$i)crts with respect to its pn 
most always true and trustworthy. The fytanwnn. is a m:- d -~ 
uent cause of error, and untrustworthy in the absence of 
1 object. They have not the same extent in the animal 
All animals have aXa6i]cns: it is more than ques- 
tionable whether all have ttiavratrta 1 . tfravracria resembles 
hinking in the one particular of not requiring external 
simulation, as olo-flrjo-is does, on each occasion of its exer- Difference 
else. Therefore it is that tj>avTa<rfiaTa and var/para at their ° { ^*™" 
lowest level become somewhat difficult to distinguish *. mnuurra. 
But 0orr<l(rfiara are indispensable for the exercise of wAifaa 3 . J^a'the 
Indeed, in one place Aristotle goes so far as to name material 
tj>auTa<rla as— at least according to some persons — a division t.ut this ' 
of thinking *. ^avrdcrpara are distinguished, however, from W1 j. h iu 
vo^fiara by the fact of their implicit individuality : the data is general 
of tftavTaala like those of ata-BtjtTn 3.rc per se individuals, and °e r ^i" not 
derive their universality, so far as they possess it, from ponded to 
the setting in which they are placed by the activity of the objects as 
thought which employs them as its material. <pavTa<st* 

tj 31. The inner workings (tavrjutis) which form the basis The 
fyavTarrta. are not of course purely corporeal: they are, like ^'^™ I 
the processes of life and mind, and in accordance with in the 
the definition of afrrfjijo-is given by Plato and Aristotle, "^ °" 
movements of the soul through the body. Leaving this to ■J a " 
be understood throughout, Aristotle gives a predominantly m 
physiological account of the nature of ipaeraWa. Yet this of J >ociy 1 
is an activity of V^x^- ^ ' s tnat oa which memory and together. 

P collection depend. Without its aid sense-perception i g£J" 
>uld be confined to momentary evepyeiai, lacking in con- importance 
luity, unassociated, incapable of forming a basis of TQm ' a . 
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ipTtipia. As the work of ri ofodirru&F 
the airtfnrd their first objective reference 
perience from to Km to rd «ou-d and ra «ari <rvfi(kftqK&u 
It gives their first rudimentary meaning to sounds, and so 
makes language possible '. It is the condition of thinking, 
since it is by the tyntanyaTa or ' schemata * which accom- 
pany our concepts that they have the requisite clearness 
and distinctness, and also are capable of being remembered. 
Together with perception and thinking it forms also the 
basis of desire and will *. For the productions of art and 
literature its efficacy is prodigious, and quite indispensable. 
Who Antipheron of Oreus was we do not know : perhaps 
a madman, who mistook (as we learn from de Mem. i) his 
mere ^arroW/iara for fipij^oim/jmra ; but Aristotle, as well as 
Shakespeare, distinguishes the poet as one who has the 
faculty of giving ' to airy nothing a local habitation and 
a name'.' 

\ 32. As to the real or physical nature of the xu-ijaett in 
which the faculty of imagination consists, Aristotle of course 
can tell us nothing. We do not know whether they are 
regarded by him as (what would now be termed) mechanical 
or chemical. In this respect, modern psychologists have no 
great advantage as compared with him. The correspon- 
dences between hb description of this faculty and that given 
by Hobbes (as pointed out by Freudentbal, op. cit., p. 24 n.) 
are very well worth noticing. 'When a body' (says Hobbes) 
'is once set in motion, it moveth, unless something else 
hinder it, eternally . . . and, as we see in the water, though 
the wind cease the waves give not over rolling for a long 
time after, so also it happeneth in that motion. . . . For after 
the object is removed, or the eye shut, we still retain an 
image of the thing seen, though more obscure than when 
we see it *.* With this compare Arist. 459" 9 seqq., 460'' a8 
seqq. Again : ' imagination, therefore, is nothing but decay- 
ing sense' — the proposition laid down by Hobbes — might 

1 420° 32. * 432 h 16, 433* Q- b 28. 

■ Cf. Arisi. Poet. 1455- 33 and § 38 infra. 

1 Leviathan, pt. i. ch. 2 ; also Physics, iv. ch. 25. 
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be a translation of 7 o« fyavraaia itrrXv iirflecijs «S a"crQi\tns '. 
Compare also 'much memory is called experience' with 
Arist. 100* 5. The words ' there be also other imaginations 
... as from gazing upon the sun the impression leaves an 
image,' remind U3 of Arist. 459 b 7. Again : ' the phantasms 
of men that sleep are dreams,' reproduces Arist. 462" 29; 
while 'all fancies are motions within us, reliques of those 
made in the sense,' might have been taken from Arist. 461* 
] 8 al vituKovno). Kwtjircif at avufiaCvoviTai wnd jw ala6i\fj.aTuiV. 
' Those motions that immediately succeeded one another in 
the sense continue also together after sense ' is a paraphrase 
of Arist. de Mem. 2. 4j2 a 1 wj yap i\avin ra Ttpdyfiara itpbs 
akkjjKa tu iif>t£ijs, ourm Kat al Mfjrrei?. 

§ 33. The Kivr/rras in the organs either continue latent or Latency of 
propagate themselves to the central organ of perception K move . 
Their latency is caused by the inhibition exercised upon men <s> *>ow 
them by stronger Kin}o-*is, in the continued use of the Their ' 
airrOrja-cis in external perception, or else by the activity e ™ er s cnc = 
of thinking. These stronger Ktnjo-ets extinguish the weaker sdoinmess; 
as a stronger light causes a weaker to pale before it 3 . But ^ n^ncr 
under favourable circumstances they make their way to of this. 
the central organ and re-emerge into consciousness, i.e. ] a , cn t they 
either when they become strong enough to remove the are for 

f ,.,.,.. S , Aristotle 

obstacles, or when the inhibiting movements become putcntiai; 

weaker, as in sleep. When latent the nivvotis are, in m . con - 

• r • > sciousness 

Aristotle's phrase, potential ; when they emerge into con- they 
sciousness, they are actual*. They are conveyed from the D[ £^_ c 
special organ to the organ of central sense, and so from Their 
latency to consciousness, by 5 the medium of the blood s . In between 

5 organ of central sense they then produce a secondary the ■P« >jd 
affection of consciousness with an image of the object of the central 

1370* 28, a passage of the Rhetoric, of which work Hobbes made 

' 459 b 7, 46i» 6. B 460" 32j 46l . M] 46< ,b 4 . 

* 46i b 12. 

' Or with the blood, by the trifiipvroy m-tv/ia, see 659 h 17-20, 744* 3. 

' 461' 25- b 18, especially b 1 1 kutiovtos rou n\a<rrov aefwror ejrl Tqr 
•ipxr/v KTt.; and b 17 Knl Xvofuvai if okiyif rif Aoiiroi alburn tio iv rois 
aladrp'rjpiuu kh'ouitoi. 
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organ u perception, copying this * as it was in its first presentation 1 .' 
oMhe 00 ^ T* 1 ** «ccondary image is what Aristotle calls the ^avraapt. 
ripfm* The faculty > and sometimes the process, by which <f>arrdcrfun 
whkh* trisc > s called by him QavTavta, which (in the chapter 
"J™** expressly devoted to its explanation) is defined as ' a move- 
Wood in ment within the (po* produced by actualized perception V 
thcjeins. Thus^awa<rfo is an exercise of the koipti aWhf<n$ 9 and provides 
of +arr&. the material on which this further exercises itself in memory 
wTor° an< ^ reminiscence, and in hope, fear, and desire 4 . We 
fe*r, cannot think of any concrete individual thing of which we 

SS3SJ, have had no previous perception 6 . Without the particular 
d ^h^tEL <&<r(h)iuL we cannot have the (fxivraaixa, and without this we 
it the sole cannot have the thought — ov& voci 6 wws ra itcros /ii| iver 
conduct* in a ^< r , ?< r€a,5 ' l ' ra * As, if one perceives nothing he is incapable j 
the lower of learning anything 6 , so if he has not a (pdurraa-fia connected 
and greatly w ^ ^ e matter of scientific contemplation (0ea>pfo) such 
in * leII ® c, contemplation is impossible. Thus tpavTAo-para are to 
of men. V v6rj<ns what aUrO^fuiTa are to fj kouAi aX<rOrj<ns. ^aprofffa, 
too, is the link which connects our thoughts with desires 
and impulses, and may by itself, even in defiance of scientific 
or any clear and accurate knowledge, guide or control 
the actions of men. Men, indeed, have reason (vom) with 
which to check and control the influence of <f><unaola on 
conduct; but to the lower animals 7 <f>avra<rla with 6p€£i? alone 
presents the motives of action. All the pleasures possible 
to man are either present in perception (iv r<£ aio-d&veaOai) 
or past in memory (iv r<p pcuvrjo-Oai), or future in expecta- 
tion (iv rw Ikitl&iv fiiXXovra). The pleasures accompanying 
memory and expectation are due to the ^avrAayLara involved 
in these mental states ; for the (^vrda^ara are attended with 

1 For the inner stimulus is qualitatively like the outer ; rj <f>avraoia 
Kivtjais riff . . . Ka\ ravrqv 6 polar dvayKrj ilvcu r# aurora, 428 b IO-14. 

* 450* IO r6 <f>duraafia ttjs koivtjs ala6qo'€a>s ird8os icrrlv, 

9 For 17 (fmvraaia generally, in itself and in its relationship to other 
psychical faculties, see de An. iii. 3. 428* 2-429* 9. 

4 Cf. Rhet. 1370* 28 : ' When one remembers or hopes or fears (A*t» 
Com) a (pdvrao-fia of the object remembered or hoped for or fcaltd 
accompanies his mental act.' 6 432* 2 seqq., 445* i& 

6 432* 7-10, 449 b 31 seqq. 7 42c* 4-8. 
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. The pains of memory and expectation are to 
; explained in the same way. 

§ 34. The close relation of <f>aiTa<rtu to intellect (rd voiiv) 
is most forcibly and clearly stated in de Mem. 1 s . The 
intellect must have a d«Waa>ia to work with. This may be 
illustrated and in a measure proved by what we experience 
in geometrical reasonings. When we draw a geometrical 
figure, though the particular size of this figure does not 
matter, yet we draw it always of some particular size. In 
the same way generally when one thinks, even though the 
object of his thought be something not involving quantity, 
yet he envisages it (rfforai vpd Siin&Twv) as quantitative, H 
and then proceeds in his thinking of it without any regard u 
■whatever to its quantitativeness. In the same way, too, if the " 
object be properly quantitative but of indeterminate quantity tl 
(as when we say, e.g. ' any given circle'), in spite of this * 
one connects it first with some determinate quantity — as v 
if of some particular size — and then thinks of it for the : 
purposes of his problem in abstraction from such deter- <J 
minateness 3 . The reason why one must do this — why we w 
cannot exercise the intellect on any object unless under" 
such conditions, and also why we cannot, as is likewise « 
true 4 , exercise the intellect except under the condition of 1 ^ 
time, even though dealing with conceptions not in time — 
requires separate discussion, but the fact remains 6 . After K 
this it is not surprising that tyavraapaTa and vatjfiara should £ 
in Aristotle's treatment of them sometimes approach one 1 " 
another so closely as to appear confused. Thus we read ° [, 

1 Rhet. i. 2. 1370" 28-35 ; d* Mot - An. 701* 4-5. The tf>ayraauara are 
all rooted in aiVC^QTo, which if pleasurable make them pleasant. 

5 449 b 3°-45°* l 3' ' ro " "' $ wwi* p6vov. 

* Aristotle had not before spoken of this point, yet he assumes it 
without hesitation, and it is the one most germane to his succeeding 
discussion of memory. 

■ Aristotle nowhere attempts to explain the reason of the fact thus 
stated and assumed here, 

1 4SS b 23, where, however, fyanraana appears suspicious. Simplicius 
does not seem to have read it: if kept, it has to bear a different sense 
from what it bears in the context (e.g. 458 * 18) before and after. 
Without it, 100, the meaning of the passage is perfect. 



objects of 
thonght, 

these 



mid [] 



ben 







ftrtirrj but 

finxot, not 
properly or 

■ true copy 
of object, 
and truly 
nprutuli 
it, on 

conditions. 

though the 

liken from 



tation of 



SENSUS COMMUNIS 

that dreamers sometimes have a reflection or thought 
which exceeds the scope of the dream, and this reflection 
is called a ^Avravfto. But the tendency to confuse tpaiid- 
o-fiara and jorjjiara is seen most emphatically in the un- 
answered query as to the point in which ra npura voqiwn 
differ from q^awdo-uara l , and in the construction given to 
$atna>ry.aTa by Aristotle in relation to rational desire and 
Will *. Here we find (pavraaia AcyiaTutrJ or j3ouAnn-«rj attri- 
buted to rational beings, while only favraata akrrJijrunj is 
assigned to the lower animals. Thus, from being regarded 
as co-operaiii with the activity of rational deliberation, <pav 
Taaia seems to have become itself invested with rationality, 
Yet Aristotle does not intend this. The terms Aovio-nnj 
and ftovkevrurj need not be taken to mark powers inherent 
in ipavraaia, but powers only belonging to it icard <run,de/3niios, 
i.e. from its relation to the noetic faculty. Thus tpturraoia 
aio-flr/Timj would remain the only fyavraaia proper s . 

§ 35. The d><Wao-u.a may or may not be a true copy of 
the object, which gave rise to it through the original aio-fti^o. 
It is a true copy if (a) the Ktinjo-ii propagated from the 
special organ to the central organ is unmixed with alien 
movements also stored up in the same special organ ; and 
(b) if this organ and the medium of the movement propagated 
from it, viz. the blood, are not excited by some overpower- 
ing shock which would prevent each from discharging 
its normal function. If these conditions are fulfilled, and, 
of course, if the original sensory impression has been 
correctly taken — if the primary <fmwraa-(a is true — then the 
fyav-raopa corresponds duly with its object, and is a true 
copy of it 4 . The faculty of having tpayiw/Aara must not 
1 432* 12, where, however, in the next clause Torstrik is probably right 
in reading raCia for rSXha, thus denying that the irpoirn voijuam are 
duuTuo-uaTQ, and merely asserting that they are nit «V«u 0an-ocr/iciro>i— 
the doctrine of the de Memoria. * De An. iii. 433 b 29-434* jo. 

* 702* 19 tpavrairia Si y!nrm 5 oin val/atas ? °'' aiaSl)irtias. Here the 
word is used, says Boniu, Ind. Arisl. 81 i b 26 latiore sensu : the image 
which stimulates &pe£is may be suggested by a thought or by a percep- 
tion. The subject is the (jov^vriioj tpairrtarta, in which, as 
above, the (/mnwin is allied with thinking, but not produced 

* De An. iii. 428* 15-° 17. 
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regarded as confined to the province of vision, to which the alafy- 

! etymological meaning and the popular use of the word M°^ ase _ 

iratria tend to restrict it l . In its definition it embraces lt en >- 

r . ,.. , , braces all 

provinces of sensory representation. We must, therefore, provinces 

ppose that to the alaSnuara of sounds, tastes, smells, and of senso 'y 
rlr represent.v 

the various tangibles njnirairfun-a correspond ; although tion. Yet 
jm the associations of the word it would not be easy lj^f' e ' 

find tftavraa-la or ipavraa-^aTa directly used of any except modems 
lages derived from the sense of seeing. This requires ," g C with it, 

be emphasized, since Aristotle, like many modern at timea 
ychologists, was in the habit of treating qWrao-ia as if proceed as 
had no scope beyond the limits of the visual province; j^jj^ 6 * 
st as (on the principle, 7 ci/as fiaXurra ala-d-no-ts) he also That we 
.bitually treats t6 Spav as if it were equivalent to to mem bc r 
TdavfcrSaL in general. That, however, we must assume sounds, 
, . 1 . ,. , , tastes, 

ivrama as having this wider application, and d>ai>Tao-u,aTa sme n S] Bn j 

rresponding to alo-O^fiara of every afir&io-ir, follows S elllls !u 
cessarily from the theory of memory laid down by we have 
ristotle. As we shall see memory acts by means of a J^' of 

■ao-pa, nor would it be possible for us to remember these. 

: perceptions of any sense unless we had gWrdo-juaTa, of 

:se. The fact, therefore, that we can remember sounds, 

ells, and tastes, and feelings, as well as sensations, 

every sort proves that all these as well as o<jns leave 

vrAa-jia-ra answering to them in the mind. But, in 

explaining the phenomena of dreaming (vide infra § 37), 

Aristotle virtually asserts that the cuo-£%ara of all the 

senses come under the service of <pavrao-Ca (459 b 20-33). 

§ 36. We have seen that i; Kou>7f ai<r0r|<rtj is the faculty by Stmus 
which we become conscious of our waking perceptions— of ™'"^""" 
the fact that we perceive with any sense. Hence it might oi 'taping 
be inferred a priori that sleep, if it implies unconsciousness, dreaming. 
is due to an affection of this faculty through its organ ; J* hy plants 
also that dreaming, which is a form of consciousness during sleep, why 



our waking consciousness. Such is the teaching of Aristotle, affects ell 
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Sleeping and dreaming are affections of the kou-jj altrthjt 
The reason why plants do not sleep and wake is that they 
have no olo-ftjo-is ; all animals, however, sleep. Sleep affects J 
all the special senses : no animal sleeps with some of in 
senses while awake with the others. This simultaneous 
affection of all the senses by sleep confirms, if it does 
not prove, what has been asserted, viz. that sleep is due 
to an affection of the koiitj aw-flijo-is ; for if this were the 
faculty of sleep, the latter would when it occurred necessarily 
affect all the special senses. What affects the common sense 
must affect all that are dependent upon it If sleeping 
were not an affection of this common sense, we should find 
cases of animals sleeping with some of the senses only; 
but we never do •. Sleep, formally defined, is a sort of bond * 
which binds the general faculty of sense-perception ; and j 
wakening is as it were the loosening of this bond *. It i 
implies a loss of energy, on the part of the koivJj aio-flijo-w 
and its organ, due to excess in the exercise of conscious 
perception. Its final cause is the recuperation of this energy, 
and the restoration and preservation of the fitness of animals , 
for the exercise of conscious perception. The waking state- 
full consciousness — exhibits the animal in its perfection 3 . I 
Sense-perception and movement have a common centre I 
in animals — the region of the heart, in the case of those 
which possess one, the analogous region or part in the case 
of others, such as insects, bloodless creatures, and such as 
do not respire atmospheric air. These show by the rise and 
fall, the alternate inflation and subsidence, of their bodies 
in the part analogous to the heart, that they have in them 
a ' connatural spirit ' (o&pfyvrav iweiJ/xa)*. This region is the 
centre of motive power as well as of sensation and percep- 
tion. That Ki'wjo-ij and alaOrjins should have the same seat 
was to be expected ; for all ku^o-is is normally attended 
with some aMijira, having for its object either an external 
air7(?7|rofl,or an internal phantasm or feeling. Thustheprimary 
organ of sense- perception is the organ of both perception 

' 455' 30-" 13. 

' to iyprffuptvm is the rVXor, 455" 13-28. ' Lf. 456* 
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and motion. Hence the efficient cause of sleep, and then™**': 
conjunction of movement with the dream consciousness. A evftaaa 

noticeable thing about it is that though we remember our f rom taad , 
b ° in stomach 

dreams when we awake, we do not remember our dream to brain 
movements 1 . This connexion, however, between <u°'01 ''* ^i^ 1 ^ 
and Kipijirt; shows how the afivi'cu/i'n Bm iirfpj3o\i]v tov iyp-qyo- returns 
pevat comes on : and explains the need of a period of repose. (QC 0D dijy 

Physiologically sleep connects its oncoming with the heat in- 
nutrient process. An evaporation takes place from the food the heart 
in the stomach. This evaporation goes through the veins ^j^„ 
upwards to the brain, where it is cooled, and when cool the outer 
returns downwards towards the heart. With its return I^ ee p tDUS 
drowsiness comes on. The outward bodily parts become detine ^ 
cooled, and the bodily heat gathers itself in towards the 
region about the heart. Defined materially, from this point 
of view, sleep is the state consequent on the return inwards 
of the bodily heat and its concentration around the organ of 
primary perception, whither it is forced by the evaporation 
returning from the brain 2 . Sleep thus caused continues 
until the digestive process is complete, and the purer blood 
destined for the upper parts— the veins round the brain and 
connected with the sensory organs— has been secreted or 
separated from the coarser, which goes towards the centre 
and lower parts of the body. 

§ 37. The faculty by which we sleep and wake is also Sonus 
that by which we dream s . Dreaming is not a function '^7"^- 
of to vorjTiKOv, intellect, or of t6 oofaariKOK, the faculty of ™S- Thi s 
opinion ; nor can it be a function of the individual senses, u on of 
for these are suspended during sleep. The fact of our per- unJ * r ; 
ceiving sensible qualities in the o3ayTao>iara of dreams — that of opinion, 
we perceive colours, &c. — proves, however, that the dream- °I e ° i ,* ny 
faculty is a sensory faculty, not oofa or ro Sofaa-moV. We ^nse. Yet 
do, indeed, exercise the latter in dreams, but it cannot faculty of 
explain dreaming as a whole. 

1 This observation may be paralleled by a question mentioned by 
Priscianus Lydus (Plotinus, p. 56s, 1-6, Didot) and possibly raised by 
Theophrastus : why do we remember our dreams when we awake, but 
forget our waking life in dreams? 

Cf. de Somno 3, passim ; de Purl. Alt. ii. 7. 653' IO-I7. 
Cf. Arist. de Insomn., passim. 
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the images The faculty and organ whereby we dream must be thai 
^^ wherewith in waking moments we are subject to illusions; 
have for example, that whereby we seem to see the sun as only J 

qualities. a f°°t m width. As in waking, so in sleeping, the presents- 
The faculty tion — the mere $dVrao>ia — overpowers the judgment; and 
illusions in dreams this is peculiarly liable to happen, the critical 
"hereby f acu 'ty being then in a weak and fettered condition. In 
we drenm : dreams, however, we sometimes become aware that we are 
^fTiJtur* breaming. On the whole the dream state may be described 
freed from as one in which there is a functional activity of the central 
the contiol , , , , , 

ofuw organ or faculty of sense- percept ion (not, however, qua 

(""u' perceptive but qua representative — tftavravTiKov) ; but in 
which the representations, tpainatTpaTtx, control the critical 
faculty 1 owing to its weakness during sleep. 

The effects of sense-perception, as has been observed, con- 
tinue in the organs ; exactly as local motions continue after 
the impact which gave rise to them has ceased. Qualitative 
change is propagated in the same way ; and o.to-o'ijo-is is 
a form of such change. So heat propagates itself 1 stage 
Familiar by stage through a body until it has come full circuit back 
i " ,,! J" ces " f to its principle or source of generation (apx^)- Familiar 
ofimpres- instances of such persistence of sensory effects in the i 
orgiiaTol organs after the cessation of the stimulus are found in the 
s? ^: phenomena of seeing, (a) When we look at the sun and 
after- then turn our eyes away from it, we can see nothing for 
images of a w hil e , owing to the persistence of the light impression. [ 
of colours, (b) If we look steadily at some vivid colour, for example, i 
tive'aud Ga " at white (including 'bright') or green (\tvxbit tj jtA"r*H 
positive, and then transfer our gaze to something else, the latter 
listency becomes tinged with the colour which we saw previously. 

not coo- i c \ If after looking at the sun or some other brilliant object, 
fined to the v ' ' ** J 

sense of we close our eyes and, having adjusted our gaze, as it 

1 Here we come on a proposition which shows the impossibility ol 
jftuz/t/j' in a work like the present, which confines itself to the psychology 
of sense. What is this mysterious critical faculty, which checks and 
corrects illusions? A treatise on epistemology would be required to 
give, or attempt, the answer. 

5 4S9 b 3- Sc - hy ivnv*pia-nurtt. See Oxford Translation 
Jnsomn. with notes ad loc, and on 457" 2, 458* 37. 
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were, straight in the same line of vision as before, we look 
' inwardly ' along this line *, we see a succession of changing 
colours. First we see the colour which we saw with the 
eyes open — the proper colour of the sun or bright object ; 
next, this changes to crimson (tfmtviKovv) ; and this again to 
violet or purple (itopfyvpow), until the object assumes a black 
colour, and finally disappears 2 . (d) If we look at moving 
objects, e. g. a river, and then suddenly look at a body at rest, 
the latter, for a while, seems to be in motion. This is not, 
however, confined to seeing. Such sensory effects occur 
also in hearing and the other senses. Loud noises render 
us temporarily deaf; strong odours deaden the olfactory 
sense for a time, and so on. 

These facts go to the root of the explanation of dreaming T 
so far as it is matter of empirical psychology. a 

To explain the dream phenomena, and the illusion to tS 
which we are liable in dreams, two assumptions suffice, ii 
These assumptions are : — % 

I. that the effects of sensation just described as persisting m 
in the organs are capable of giving rise to after-effects in „' 
the way of perception : of becoming or furnishing objects !■ 
to the central sense ; and p 

II. that when we are labouring under pathological con- ? 
ditions, e.g. strong emotions such as anger, love, or fear, « 
we are especially liable to illusion. This can be proved ^ 
by experience. Those who are in fever mistake figures on « 
their chamber-walls for fierce animals, deceived by the w 
resemblance. If the patients are very weak they even " 
make bodily movements in trying to escape from the ii 
animals. So in sleep the image which comes up is strong and JJ 
vivid, while the controlling faculty which should criticize uj 
its objective truth is then weak and helpless. This explains ]J 

1 459 h 14 irapnTr/printiai {pnlnrai nar ftiSvoplni; ij ovp.8aivu r<jv o^lf 
Spav. wapariijiflv does no! here mean ' turning the gaze aside.' It gives 
the idea of looking along a lint. We must keep the eyes focussed for 
distance as before— so Aristotle says — and look as if still gazing at 
the sun, but with eyes shut. 

* As Aristotle above noticed positive so here he notices negative 
after-images. 
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«-g. the ease with which we are imposed upon by dream shape; 

SUStoLl, or occurrences. Illusions of one sense, which occur even in 
*■**•■ waking moments, may be set right by the help of some ) 
other sense ; as the evidence of sight corrects the false 
judgment of touch respecting the apparently two marbles 
between the crossed fingers. But no such resource is open 
to us in dreaming. The central sense, whose normal ten- 
dency is to confirm and approve the reports it receives from 
each particular sense, unless when some one sense contradicts 
another, naturally inclines during sleep to affirm the objec- 
tive reality of the ^avrdufiara which arise before it At such 
times no one particular sense is free to question another; 
touch, for example, is then incapable of contradicting the 
report of sight, or vice versa. Thus the illusion is effectual. 
The residual impressions in the organs may stimulate the 
central sense precisely in the same kind of way as do the 
alirflijfioTo of which they are relics. The one ki'mjo-is is like 
the other qualitatively. Whether the stimulation of the 
central sense is set up from without by an objective 
oia-B^TOv, or from within by the relic of an aictSmia, does ] 
not matter to a sleeping person. Hence the inevitableness 
of the illusion. If illusion can arise in waking moments, as 
already alluded to, a fortiori it may arise in dreams, when 
the critical power of the central sensory faculty is enchained 
by sleep. If a person sailing along the coast can be for 
a while deceived with his eyes open into thinking that the 
land is in motion, it is easy to understand how one can be 
deceived in sleep by fallacious sensory appearances, when 
the critical tests {e. g. comparison with the reports of other 
senses) which should detect them are not available. 

Thus the residual impressions forming after-stimuli, 

together with the weakness of the controlling sense in sleep, 

account both for the <papratriJ,aTa of dreams and for the 

mistake by which we in the dream regard them as realities. 

ReMons § 38. Moreover, at night, when the special senses are sus- 

Y' y J in ( | pended in sleep and the atmosphere is quiet, these residual 

at night the impressions have the most favourable opportunity of 

nonta**" producing their effects on the central sense. If at such. 
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times quiet prevails within the bodily system itself, clear a 
tfravrtlirnaTa arise before the mind. If, on the contrary, w " Te - 
from any cause there is much movement going on within 
the body, the images which appear are distorted, or 
images do not appear at all. Thus, too, after heavy meals 
the sleep that occurs is dreamless owing to the movements 
connected with nutrition then taking place. 

Aristotle gives an almost wholly physiological account 
of the effects which it is now customary to refer to the 
productive as distinguished from the reproductive imagina- 
tion 1 . Melancholia, illness of various kinds, intoxication, Conditions 
all exhibit instances of the disturbing effects of pathological "^.qu^ 
conditions on the imagination, distorting the images, and able to the 
transforming them from natural to fantastic shapes. Such f ^ 
conditions affect the central organ of perception, which "fantastic 
is also that of imagination, and, while impeding critical making 
or comparative power, which it in common with every J,n t }™ a f™ 
sensory faculty possesses, cause the images which come nature. 
before it to be untrue to nature, false copies of the ala-dti-rd 
whence they were derived. The 'poetic' imagination 'Poetic' 
which moulds the forms of nature to the uses of art — [j^ 6 ™** 
the specially so-called 'productive' imagination — is clearly 
recognized by Aristotle, but is not officially treated in his 
psychology. The ' poetic faculty ' is, he says, an attribute 
which the man of genius shares with the madman. The 
plastic inventiveness of the poet or artist and the wild 
aberrations of insanity are both due to cognate causes. 
'Poetry implies either a happy gift of nature or a strain 
of madness. In the one case a man can take the mould 
of any character ; in the other he is lifted out of his proper 
self*.' 

§ 39. The general account of dreaming then is this : Summary 
An image presents itself during sleep to the central faculty dining 

1 Cf. 461' 3 seqq., 46l b 17 seqq. 

* Poet. 1455* 33-4 {Butcher). Cf. Dryden: 

Great wits are sure to madness near allied, 
And thin partitions do their bounds divide. 
Also Shakespeare : 

The poet's eye in a fine frenzy rolling, &c. 
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with to of perception — to the Imagination. The latter is, as we 

m * flk *' have said, naturally disposed, in the normal course of thisp, 

to second or affirm the reports of the senses which cook 

before it: to assume that when these forward the report 

of an object, the object is really there as re prese n ted 

This it always does when no conflict of testimony occurs 

between different senses ; and none ever occurs in sleep. 

Moreover, the critical power of the central faculty is impaired 

or abolished in sleep. The residual impressions whkh 

give rise to the images float inwards from the special organ 

to the central organ in the current of the blood, which at 

that time gathers towards the heart Such impressions I 

at such times come in a regular order of succession. The I 

* AssocU- rule of the association of ideas (ku^o-cu) applies strictly to 

Mrfofif • our dreaming M we ^ *• *° our waking states. The ideas 

holds for of the dream come in their order one after the other, just 

con " as those of reverie or memory do when we are awake 






*i«o- These, then, are taken by the central sense to represent outer I 
the blood objects, just as the alo&jfjLara of waking life do. Hence; J 
jro*™ 1 the we are deceived into supposing that we see what we only j 
during dream of. What fetters and embarrasses the critical faculty 
whs* M °f ^ c central sense is the pressure of the blood round the 
hampers heart during sleep. If the remnant or residual impression 
Acuity of which thus comes before the mind's eye in sleep resembles 
central the primary impression — the alaOrf^ia — we dream straight- 
makes nt way of the object (al<r$rjT6v) which produced this. It is, 
theMu- * n ^ ee ^5 possible, and sometimes happens, that a man should 
•ion of be aware that he is only dreaming. In his dreams one 
Efforteof sometimes says to himself : ' this is only a dream.' Hence 
the critical to this extent he is not — in such a case — beguiled or deluded 

faculty 

even m hy the appearance. Generally, however, the deception is 

dreams to complete, and passes without detection. In waking moments 

the ilia- we readily expose sensory illusions by the application of 

saTinour tests > derived also from the senses. If by inserting the 

dream— finger one slightly displaces the eyeball of one eye, an 

only a object seen appears as two; but this does not cause 

dream.' one to believe it to be two. We know the cause of the 
illusory appearance, and, besides, we have the sense of touch 
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to correct it. But during the dream no such resources 
open to us. When we see the ipavrdtrixara we proceed just 
i as if they were altrS^ara (not fional, or relics, of ala-O-qiiaTo), 
and think and believe that we behold the actual objects 
(ala0r)Td) themselves. 

Apart from dreams proper, we have experiences on the other 
torderland of sleep which enable us to obtain a glimpse J^Jcb 
F the machinery by which dreams are fabricated- Often, 
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it were surprise a host of t^avTaa-jj-aTa crowding in upon our * lee P or 
minds. Children have 4taiv&tritaTa constantly active which yet are not 
beset them in the dark. Such are not dreams proper, ^° s f,hc 
however; but they show to some extent the process of but show 
internal stimulation from which dreams come, or with ^hinery 
which they commence. During sleep itself, too, perception ° T dreams; 
of a certain sort is not uncommon, keeping us as it were objective 
in touch with waking experience 1 . We thus perceive P eree P* 
sounds, lights, &c, in a feeble way during sleep ; especially daring 
in the moments which just precede awakening. These s cep ' 
perceptions again are not true dreams, any more than is 
the corrective judgment which does occasionally interpose 
during sleep, when we dream, and, as it were, say to us — 
' this is only a dream.' The dream proper results from 
a stimulation of the faculty of imagination by residual 
kiih]o-«is proceeding from the organs of sense ; and it consists 

1 the $aw6.ana.Ta which then present themselves and are 
mistaken for objective things or events 11 . It is caused 
purely by the residual impressions, not by any effects of 
outward things conveyed through the special senses while 

e sleep. 

$ 40. Aristotle begins his discussion of memory by dis- Soma 
tinguishing this from reminiscence or recollection, and " 

:ating that many persons with retentive memories 
slow and dull at recollecting. He thinks it necessary also Memory 

1 There seems to be an incongruity between this and Aristotle's 
repeated assertions {e.g. 455" 9-12J that the externa! or special si 
aspen ded during sleep. 
' 462*8, '29-31. 
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to distinguish memory from perception and from expectation. 
AJi three have to do with dxurdVpMira ' : but while those ' 
of expectation refer to the future, and those of perception I 
to the present, those of memory refer to past time*. 
The operation of tyarrajo-ia, as presentative faculty, alike 
in expectation, memory, and perception, makes it for 
Aristotle more necessary than it would seem to us to 
distinguish them carefully. As the distinction between 
these three faculties — or applications of one faculty — turns 
altogether on the differences of time-reference (to which 
tfravraala per se is indifferent) the discussion of memory 
properly commences with the consideration of the time- 
sense. The organ or part of mind wherewith we cognize 
time is that wherewith we also cognize magnitude and 
motion ; and the <t>airraa-fia (of time, as well as of magni- 
tude and motion) is a product of the koimj aurOrja-ts, or -npaian 
ala-OijTiKov, acting as rd ^ain-armKoV *. Memory belongs only 
to creatures which possess the time-sense, and are capable 
of perceiving a lapse of time, and thus distinguishing the 
present from the past. When one remembers, he says to 
himself (to use Aristotle's quaint words), ' I formerly learned 
or perceived this doctrine or object.* Memory consists 
not in a perception or conception present to the mind, 

1 The euo-o'ijo-ir referred to here Ide Mem. ad init.) includes the 
activity not only of the special but of the general sense. 

" It is scarcely necessary to point out that Airit in this connexion 
includes fear as well as hope: expectation in general. So Plato 
himself states in a note on this word in the de Legiius 644 d. Also 
Aristotle below implies it in his term i-nvrriijit) ArrioriKij which (as 
contra- distinguished by him from ^ftatTi*^) would seem to form a parallel 
to our scientific induction, with resulting power oj 'prediction— a genuine, 
if vague, anticipation of Mill's conception. 

1 449 b 25-450* 25. In other passages, e. g. 223" 25, 433 b 7, it appears 
as if for Aristotle reason were a faculty which perceives time. In the 
former passage he says tl Si pi)8<* dXXo m'tfwtHw apiSpt'iv !j ^vxh ■) tyx"!' 
voCc, and goes on to represent time as npifyoi ir<nj<r(ur rara ™ wpoitpnu 

KiuvtfT 1 poi>. In the latter he says yiveiailt' (sc. Toop<£tir<iXXij\ait c'parrias 
t'vat) (V Tills xp&vov BiirBtintii txivtrtV 6 pit yap vovs 3ia ri iiiWav w/diXtta 
mXiifi, and proceeds to show that 7 tniSujua does not see the future, 
as if implying that vovs does so. But neither really contradicts the 
doctrine, laid down in ds Meinoria, that time is object of ataSi)aa only. 




SENSUS COMMUNIS 




" 



but in the relation of one of these to time elapsed ' ; or it organ of 
is one of these as conditioned, or affected, by lapse of time. [ion*!™ ti 

Memory, therefore, is not a function of pure intelligence. same - 
The latter, indeed, cannot exert itself without the help of MivetHn"* 
imagination a . We have already illustrated the dependence ^j 1 "™ 1 
of reasoning on imagination, by reference to the universal Memory 
,nd necessary procedure of the mind in connexion with^^j n 
geometrical thinking and its diagrams. There our thought of pure 
fs per se concerned with no particular figure, yet we, in w h!ch C 
order to think, have to draw some particular figure. So, P"?'™, 1 ' 
too, in conceptions which are true irrespectively of space act without 
or time, we find it needful, for the purpose of knowing and ^""P- 
discussing them, to connect them with space or time. Why schema- 
this is necessary we need not here inquire. But the fact i^' a n J n:i . 
is so. Similarly, we cannot remember anything whatever lion ' 
unless by the aid of a tpavraa^a, through which the re- niustia- 
membered fact may connect itself with time elapsed. This l " 
holds of scientific and philosophic truths or theorems. 
These latter, not being directly representable to imagination, 
must be schematised, i. e. connected with (ftavrda-nara. Thus 
only are they capable of being remembered, i.e. indirectly, 

, as Aristotle says, Kara 0T^ y 3e(3tjicd's. The reason why 
we cannot remember except by the aid of <^avr6.<nj.ara is that 
we can remember directly nothing which we have not first 
perceived; and only perception generates the <p&vrairna, 
which is the instrument of memory. 

This explains how memory belongs not merely to 
creatures possessing intellect, but to many of the lower 
animals. These do not possess intellect, and if memory 

1 449 b 24 h *""5f"i ™™ Qio-ffrjo-tr oSti i-niXr/yjin HXKa TOunai- twos (£« ij 
irdSos oiav yenjTai *piW. Seep. 313. ByirdAis is suggested the genesis 
of the t£is. The ulaB^aaox WoAiji^tr is affected by the lapse of time: 
from this affection arises the relative character of the ftoii^, its *£«, in 
which consists the time-perspective of memory. There are some places 
tn which <£« = ' having,' but this is certainly not one of them. 

3 This passage (449^ 30 seqq.) more clearly than any other exhibits 
the relation of dependence on the lower in which the higher mental 
faculties are placed by Aristotle, in accordance with his theory of 
the gradual evolution of scientific knowledge from individual sensible 
experience. 
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were a function of pure intellect, none of them would be 
able to remember 1 . However, many of them manifestly 
do remember. Those which cannot remember are those 
which lack the sense of time. If memory were a function 
ol Pure intelligence, even man could not remember'; for 
our intellectual acts are not capable of being remembered 
per se, but only indirectly, in virtue of their sense-derived 
ipai'Tdanara. Memory, therefore, is a function of the same 
part of the soul to which imagination belongs. All facts 
capable of being presented to imagination can be directly 
remembered ; all others can be remembered only so 
far as they link themselves with ^avr&a^ixTa, i.e. only 
indirectly. 

§ 41. How then do we, by the help of tpavrao-fjuiTa, re- 
member, i.e. knew the past f Our sole d itum is the image 
present to the mind. This, however, is not past but present, 
whereas the past is absent: it is gone. How then is it 
known 3 ? We must try to conceive the answer to this 
question as follows. The foundation of memory is laid in 
perception. When, therefore, we perceive, a sort of picture 
((tuypdipTina, ypa<t>y) is painted in the soul, or in the part of the 
body which contains the perceptive organ concerned in the 
perception ; or else the sensory Kfwjo-tr stamps an impression 
as it were of the particular sense datum upon the organ, 
as a person with a seal ring stamps its impression on 



1 This assumes Rassow's correction 6ipimu for SvtjrSa; 450" 18. 

' This explains the traditional flujriv, the difficulty of which is that 
it forces us to press the word ' pure,' which is not really in the text. 

( As regards the physical character of the impression which generates 
the tpayrairiin Aristode gives no clear statements, but expresses him- 
self in a variety of metaphors. It is ' imprinted ' by a Kirtjns vni rijr 
but' {vipytun aiaOijaws yeyro/iivtj, and is Sjioioji Stamp rvffor 9 yi>n^"i 
(450* 30, ° 15). Freudenthal (op. a/., pp. 20 seqq.) examines minutely 
into Aristotle's statements to discover, if possible, an exact account of 
his conception of this memory image, but to little purpose. He concludes, 
with every appearance of truth, that the rinroi were, for Aristotle, not 
really like seal-impressions, but rather qualiiative or 'chemical 'changes 
of tissue, not involving mechanical movement. The question of agree- 
ment on this point between Aristotle and Hobbes is merely a question 
how far Hobbes followed Aristotle. 
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a piece of wax *, The question now arises : is this impres- to it* 
sion, thus taken, what we remember? Do we not remember °"^_ ' 
rather that of which it is an impression — the object, or?ect«Witli 
event, which produced it in the mind ? For if what we ciation in 
remember is this impression, we do not remember the past st " ae ***■ 
at all : it is a mere mistake to think we do. But if we really 
remember the past object or event (as experience proves 
that we do), how is it possible to do so tli rough an 
impression which is not past but present? This Aristotle 
proceeds to treat as the real question to be answered. He 
imagines an objector to say that it would be as easy to 
suppose a person seeing some colour, or hearing some 
sound, which was not present to sense, a9 to suppose him 
knowing the past, which is now gone. To this he replies : 
do we not as a matter of fact, in a certain way, see and 
hear the non-present ? Do we not in pictures see absent 
persons ? Now this will illustrate what takes place in 
remembering by means of a <f>6\vratrfj:a. A picture is not 
lerely a painted object: it is more than this. It is 
likeness of some person or thing. While per se numeri- 
illy one and the same thing, it may be viewed in two The 
rlations. In the same way, the <t>6i>Tatrna before the ,$&,„„„ 
mind in memory— the impression bequeathed by sense to can ** 

> ii i . - i regarded 

magmation — may be regarded purely and simply as a either (i) 

^ivraajia, or it may over and above this be regarded as"*"*"* 

likeness, a representation of something else. Taken in ance, or 

(>)■« 

' 450" 27-33 ofi J«iijcrni toioJtoh to ywofuva* oiu Tij[ alaStfaias iv rjj 

XJj nai Tif fiopi<f tdu auifxtnos roi !\nim airri/v, oiot fuyjjudjijua ti [to irdlJoe 

rpoixiv ttjk (~£i>i fii'i'ipi;!' (real : I suspect this of being a gloss on t6 

tipo-oi']. ij yap ytvofiivr/ <rciirjo"E£ tvtirjpaivtTtu oiay tCttqv two. tqu attr$7}- 

rot, ladanta oi o^ouyifoiitKui rait darrvtilois. Cf. Plato, Rep. 377 B 

w (50 Adam) on in m (9oi\Tjrn( inrrn^raa6tn inaajif : alsu 

ially Tfieaet. 191 d. For the {wypatpyiia, cf. Phaedrus 276 D. 

ristotle 450 11 5-1 1 introduces some observations on the causes of 

defective memory. Persons in whom, like those very old or very 

young, a great deal of movement exists arc bad subjects for mnemonic 

impressions: it is as difficult to impress a durable mark on their 

organs as on running water. If the surface is too hard, no impression 

by it ; whereas if it is too easily impressed — too soft — the 

>n is taken but not retained long. 
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the latter way it is a memorial or reminder (fivrfudvevna), no j 
longer a mere tpdnTatrna, Thus regarded, it explains how ' 
we remember by its means. It is like a picture which is | 
a portrait of a friend, by which, when I look at it, I can i 
have my absent friend present to my mind. Two marks 
distinguish the ftvrjiiovfvfM from the mere <t>dvratrna ; vi2. 
{a) the conscious reference to past time involved in having 
a pvtifiovtviia, and {b) the relationship of the tiw>m6vtv}ia to 
an object which it resembles, or otherwise represents, and 
so recalls to mind. 

Certain ordinary experiences partly confirm, partly 
illustrate, what has here been said. Sometimes, when men 
have a ^dvrair/ta before the mind, they ask themselves — 
for they are not sure — whether they are or are not then 
remembering ; whether, that is, the phantasma which they 
contemplate is a likeness or not of a past experience. In 
such cases, indeed, we often discover that it is a likeness ; 
the original flashes upon our minds, and we remember. We 
pass from regarding it in its individual character to regard- 
ing it as related to its original. The contrary also occurs 
in occasional experience. Men mistake their mere tpav 
rdcrjAara for fivrifi.ovtvft.aTa ; they confound their fancies with 
past experiences. Such was the mental condition of Anti- 
pheron of Oreus, and certain other deranged persons ; they 
recounted the events or objects which merely presented 
themselves to their imaginations as though these were facts 
of their past experience which they remembered K 

The practical value of the mnemonic art rests on the 
truth of what has been above stated. Mnemonics aim at 
training a person to regard certain presentations not 
merely as single or unrelated, but as in connexion with, or 
as likenesses of, certain objects. Thus the former become 
reminders (jj.vrnj.oi/evfiaTa) for the latter. 

§ 42. Memory, in general, can accordingly be defined 
as the relationship which a tf>avTa<rpa (or mental presenta- 



1 In discussing the subject of dreams Aristotle refers to the way in 
which tyamatTiuna can be mistaken for alaBrjiiara, and how certain 
forms of hallucination arise ; cf. 46o b 3-27. 
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'«), as a likeness, bears to that of which it is a t^avraafia *, 
general faculty of retention (pv?jpi}) is the presupposi- 
ion of reminiscence or recollection l&»4fiMfsm). If 

not remember — if the already described conditions 
are not fulfilled— he cannot recollect. But he may 
remember without being able to recollect, i.e. without 
being able to recall at the moment the ideas which represent 
fully to consciousness the past object or event. Often there 
is a difficulty felt in doing this. Some persons succeed 
better than others in doing it, and all persons do it better 
in some cases than in others. This is the faculty whose 
nature and procedure Aristotle next undertakes to explain. '" 
We must not, he says, hastily define recollection as the re 
mere recovery of memory. It is no more this than it is ^ 
the inception of memory 3 . Memory may exist without ™ 
reminiscence, i. e. there may be no need of the latter. No t j, 
breach may have occurred in the continuity of our memory cl j 
of an experience. Reminiscence or recollection has no re 
place until after such a breach of continuity has intervened. JjJ 

' 45 1" 15 i^fliToir/iaTOt, ill tlitSvos oE ipavriurpi, f£is. The obvious 

rendering of e£it here (approved by Zeller) as ' having,' introduces a 
superfluous notion. The more Aristotelean interpretation, though less 
easy to work into a. translation, as ' relation ' or ' relative state ' alone 
gives the sense required. So taken, this definition sums up with force 
and brevity the preceding account of the mnemonic (fwrraovio. It might 
be paraphrased ru iii'ai tv tjjun i/jun-atrfiii n outioi Jjjoc wpor ittivo ou 
•pdrtaapd Am, it t'lKav ix" irpos dXXo ti oj iU&V, which use of oSrur 
Ixov . . . at tj(«i would explain (£is. Freudenthal accordingly supports 
that t"£is here comes from Ihe intransitive ex fl "i hut finds it 
ird to get a German equivalent. He likes the word 'Stand,' but 
links it unidiomatic. His own rendering p. 36 n. is : die Andauer 
Vorstellung als eines Abbildes von dent, dessert Verstellung tie 
ist. 1 prefer to use ' relative state, 1 or ' relationship,' rather than ' state,' 
as its equivalent, and base my right to do so on Aristotle's definition 

1032 b lOtiXXov bi tpoirov f£ir \cyirtu. SiaBtrrtt gaff fji/tj ti r) naKatt ouUftrai 
T& iutKii/ifiiop, *u< (} fflifl' airo t[ irpjs fiMo. 

1 451" 30- b io, Aristotle here seems to criticize (unfairly, as Plato's 
abr'i i* tavrjj shows) the definition (accepted by Plato, Philebus 34 B) 
ampvifaa as = pv'IM' ataKtpfris. He points out that this is possible 
fresh exercise of aicrftjo-ii or ndflijo-it, and that these, though they 
.y the basis of memory, cannot synchronize with it, for memory 
iplies that time has elapsed since the aurotyrw or jiriflna-it took place. 
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But when the chain of memory has been temporarily 
broken, we may re-unite its parts in either of two ways. 
We may by an effort of recollection recall the vanished 
ideas required for knowledge of the past experience— 
whether atofftjiris or ftdftprif. But it is also possible for us 
to repeat this experience itself. Such repetition, however, 
would not be reminiscence. It would, indeed, be our sole 
resource tf the ideas had absolutely vanished : if we no longer 
remembered. Reminiscence, however, properly takes place 
only when the vanished ideas are recalled by the activity 
of an internal impulse or spring, over and above any external 
means of recalling them. When a man recollects, this 
implies that be was able somehow of himself, and without 
appealing to anything outside himself, to proceed onwards 
to the goal of his effort; to recover the wished-for idea. 
When he is unable to do this, he simply has no memory 
of the fact or experience. He no longer remembers. When 
he can do this, i. e. when, proceeding by internal activity, 
he reaches the missing idea, he recollects in the proper 
sense, and his full memory of the experience ensues, or is 
revived \ If I have to see a face again in order to form 
an idea of it, I do not remember it, and therefore cannot, 
try as I will, recollect it. If I can recollect it, then the 
idea of it recurs after the effort of reminiscence, and so 
I again remember it E . So if I have to relearn a lesson 
by having recourse to my book or my teacher ; or if I have 
to go through the forms of calculation by which I first 
made a discovery, in order to recall the discovery to mind, 
I do not thereby recollect. I recover my memory of the 



4514 tovt 1 itrtt koi r6ri to anafttjiv^trKtadat tvv flprjiiepav ri" T& if 
|ivy]|ioku«iv wp^aLva kqI t\ (so Bich!) nWint] axoXouSti. These last words, 
which have perplexed some persons, merely convey the idea of the 
revival of memory as contingent on the act of successful reminiscence. 
It must be borne in mind that memory is not only the^Wwibut also the 
fiosferius of reminiscence. 

* The terms iitptnjtrOiu and twiipn have a tendency to ambiguity, since 
each may be used of its object either Swafut or ivipytif. Potential 
l'"'lfl is the presupposition of successful druiu-iitrii ; actual /i*ijf ij is its 
result or sequel; cf. d*oXovdii, last note. 
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lesson indeed ; but not according to the conditions of re- 
collection : not by means of the ' further internal spring V 

§ 43. Given the internal spring, however, acts of remi- 
niscence are facilitated by the natural law that the Kwrjoas 
left in our organs by sense-perception (in which the ideas 
which we wish to recall, or the ^aurao-para with which they 
are associated, must have originated) tend to reproduce 
themselves in a regular order of succession whenever they 
return to consciousness. The order in which they do so 
depends mainly on the objective order of the sensible 
experiences by which they were generated. There are 
movements in nature which are followed by others accord- 
ing to necessary mechanical law. Such, however, is not 
the case with the mnemonic movements. These follow the 
law of custom ; i. e. they tend to succeed one another in 
a certain order, and do so succeed as a general rule. If the 
connexion between antecedent and consequent among our 
Kieiio-ds were necessary, then whenever the antecedent came 
up the consequent would follow invariably, and efforts of 
recollection would be superfluous 2 . It is with the move- 
ments whose succession is customary that reminiscence has to 
do, and with these, therefore, we are here chiefly concerned. 

The effects of habituation or custom vary with the 
various types of mind. Some are impressed by utiwfimr 
in a single experience more firmly than others by several 



the other 
in regular 
order. Thi3 



45 1 ° Oft aw iiatj>tpeiy to nytifxiftv^irKtaBai tovrav^ Kai «Vowi}5 irXeiovos 

1 Them is ti us (Sophonias). who illustrates the 'necessary connexion ' 
by the relation of the idea of heat to that of fire, &c, seems to miss the 
purpose of the distinction made hereby Aristotle. What the latter really 
means is to deprecate the notion that we can expect in the succession 
of internal teanfna that in variableness which we find in many of the 
movements of nature. Therefore, in 451'' II, 7r<0u*** ij nViprir iJSt 
ymio-Bai fxrra Trjr&t seems to express a general law applying to merely 
physical as well as to psychical m^iit; only that while in the former 
it is often true <£ awrymjj, in the latter it holds merely 18et (see 453" 1-3). 
Reminiscence for Aristotle implies voluntary effort. Taking the passage 
as Themistius does, 1 fail to understand how the succession of Knhjawt 
i^anayiT)s could be relevant to the explanation of efforts at 1 
Jf arayKTi operated, voluntary efforts would be needless. 
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repeated experiences. The effects of custom vary also 
with the nature of the experience. There are experiences 
which we never forget when once they have occurred to 
us, one single occurrence sufficing to produce a firm con- 
nexion between the successive Kieijo-ei?. Other experiences 
require to be frequently repeated before a firm connexion 
is produced. The rule is that the connexion is strengthened 
in proportion to the frequency of the experience. What we 
often rehearse in our minds we easily and quickly recollect, 
custom becoming as it were a second nature. 

When a person sets himself to recollect something he 
may for a while fail, but afterwards succeed. His pro- 
cedure is like that of one searching for something lost. 
After exciting many trains of movements he at last rouses 
that particular train in which the idea which he desires 
to recall is to be found. Recollection depends upon our 
exciting some Klvi<rts which has a customary connexion 
with that one which we want to revive. When it succeeds, 
it reinstates in consciousness the required sequence of ideas. 
>fWhen we make the voluntary attempt to recollect we act 
y upon these principles ; but even when we recover ideas in- 
voluntarily (as we may do) the process is similar: the Kwi)<r«f 
and ideas following the order which the objective events of 
which they are the representatives pursued. In our voluntary 
efforts, therefore, availing ourselves of this known fact, we 
deliberately ' hunt up ' (8t)piva[ttv) the order of succession, 
endeavouring to come as near as we can to what this was 
d in objective experience. We start the train of reminiscence 
either from a present intuition 1 , or from some other, which 
y promises to carry us whither we wish to go. We may 
* begin with a Kt'yijo-ts (representative movement) like the 
one we seek, or contrary to it, or contiguous to it*. The 
Kivrjirfis of its like are specifically identical with those of 

1 For what follows vide 45 i b 18-23. 

1 The contiguity directly referred to here is probably that of space : 
yet contiguity in the time order is not excluded. For though we have been 
toldthat in this order the former «'njc7i( recalls the latter, yet we are not 
debarred from reversing the process. We can even start as has just been 
eaid mro roi iw, which would necessarily imply ' hunting ' backwards. 
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;hat which we seek to revive ; those of its contrary are 
concomitant with them ; while those of the contiguous idea 
form part of a whole of movements set up by both, so 
that bet a portion of this whole remains to be revived '. 
Whether we recollect by voluntary effort, or the idea 
comes back to us without our making or after we have 
ceased to make 3 the effort, the psychical process is just 
the same. The succession of ideas is generally determined 
in one of these three ways. In order to illustrate the 
psychical process there is no need to refer to remote cases, 
or those in which the links in the series of ku^oth are very 
numerous. The simplest cases will serve for illustration. 
The cardinal fact is that the Kii/ijo-eir have a regular order 
which they tend to follow, corresponding to the order in 
which the ala-B-^fitiTa, or sensible impressions, on which they 
are based took place. 

Therefore, in trying to revive a vanished idea 3 , one should 
choose as his starting-point the beginning of the train of 
ideas in which it is likely to be found. When this is done 
reminiscence proceeds most easily and quickly. As the 
sequence of the itii>?j<reis corresponds to the objective sequence 
of events to which they refer, we should try to think of some 
event in this latter series. Thus a Kfjnjim representing the 
forgotten event is likely to be aroused. Well arranged facts Facts 
like those of mathematics are, owing to the regularity of ^i. nr . y 
their sequence, easily remembered, and as they are easily " 



trary, confused ill-digested experiences are difficult to ""'"i 
remember, and once forgotten equally difficult to recollect, iecailed « 

mind ; ill- 

1 Thus the picture of Socrates with its specifically identical 'move- arranged 
merits' calls up the idea of Socrates himself; the idea of black recalls ™~ ter ? 
that of white, the mmjo-si! of the one being habitually concurrent in reca i| „, 
the mind with those of the other. The idea of a thing seen in a recoiled, 
certain place together with something else recalls the latter to mind : 
as also the idea of one of two events synchronously perceived recalls 
that of the other event. 

* For this case, see 453* 18. 

1 i.e. one which has disappeared from the field of consciousness, 
which has absolutely passed away and which we no longer 
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or bring back to memory. But the chief thing is to select 
a good starting-point. 

44. Such a starting-point may be anything whatever 
which has a customary connexion with the idea to be recalled. 
Hence the surprisingly strange suggestiveness of some things | 
in reviving in our minds ideas with which at first they seem I 
to have nothing to do '. But the connexion is always real | 
nevertheless. Thus from the thought of milk one's mind 
passes to the thought of white, from this to that of mist 1 , 
from which it goes on to moist {vypov), upon which it recalls 
autumn, if this happens to be a season which one seeks to ' 
recollect 3 . The central point in a series also forms a good 
beginning for the attempt at recollection. If one who ' 
starts from this does not succeed, he probably has no 
further chance. He has totally forgotten what he wishes 
to remember. 

It happens, however, that starting from the same initial 
point one sometimes succeeds and at other times fails in the j 
effort to recollect. A reason (a) of this may be that from 1 

1 I am inclined to read, after Sir William Hamilton, air' druirnt, 
45Z 1 * 13, instead of dn-4 nJwwv which makes Sokuviti unintelligible. 

* «V Si pa. The colour of dijp (misty air, fog) is distinctively white for 
Aristotle : the dijp in them is what causes the whiteness of foam and 
snow. Cf. 786' 6 ; Prant!, Arts/. Ilepi Xpufio™*, p. 105. 

a Cf. Keats, Autumn, 'Season of mists and mellow fruitfulness.' 
With this illustration may well be compared that given by Hobbes for 
a similar purpose. The passage occurs in his Leviathan, i, 3, and is 
quoted by Sir W. Hamilton in his excellent note on the history of 
mental association printed at the end of his edition of the works of Reid 
(Edinburgh, 1849) : 'And yet in this wild ranging of the mind, a man 
may oft-times perceive the way of it, and the dependence of one 
thought upon another. For in a discourse of our present civil war, what 
could seem more impertinent, than to ask, as one did, what was the value 
of a Roman penny 1 Vet the coherence to me was manifest enough. 
For the thought of the war introduced the thought of the delivering 
up of the King to his enemies ; the thought of that brought in the 
thought of the delivering up of Christ ; and that again the thought oi 
the thirty pence, which was the price of that treason ; and thence easily 
followed that malicious question ; and all this in a moment of time; 
for thought is quick.' Sir W. Hamilton's observation that in this 
whole doctrine of association of ideas and reminiscence Hobbes is an 
alter ego of Aristotle is literally true. 
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:ic and the same point his mind may chance to move in 
? one of several trains of kimj<t*is. One may make sure 
of his point of departure, but cannot always be certain of 
the direction in which he shall subsequently move. When 
one starts, intending to reach a certain terminus, if his mind 
chances not to move in the former or old 1 path leading 
thither, it is borne by custom to some more familiar 
terminus. For, as we have said before, custom in these 
matters is a second nature ; and frequency of repetition 
produces 'naturalness' of sequence in our ku>j}it*is. But as 
in objective nature events occur which are unnatural or due 
to chance, we can easily see how in the sphere of custom 
irregularities are to be expected. Indeed they should occur ° 
a fortiori in the latter sphere, since in this natural law has ,| 
less control a . Such is a true explanation (sc. by reference to 
t6xv) of facts like that above-mentioned. If, however, (&) 
there happens to be some intervening cause which diverts 
our thoughts from their true direction, and, as it were, 
switches them off towards itself, such failure to recollect is 
more easily and obviously accounted for. So when we wish 
to recollect a name, it often happens that some other name 
beginning with the same sounds carries our thoughts off to 
self, and we either pronounce this wrong name, or blunder 
on some compound which is a jumble of both together B . 
§ 45. But, in trying to recollect an experience (object I: 
r event), nothing is of so much importance * as knowing ^ 
: time of the experience, either determinately or inde- ti 

1 452* 24-30. t'&y ovv ,17 Sia jroXnioS (Bekker) gives the correct sense. 
The same three or four initial notes may form the commencement of 
a variety of tunes. Thus I have heard a person sing a few notes and 
then ask — ' What song am I thinking of? ' The different answers given 
show how easily one's ' mental ear' may go off in a wrong series of 
notes, before hitting upon the right series in which a few notes more 
would infallibly retail the required tune. 

* 452' 29 seqq. Arc) &' tv row (pvati ybtrtu *al napa (friom icai ajriruj^t, 
«n /iaXW iv rot! 81' t8ot, alt J| $utnt y* M "P°>o" vnapxii. Imperfect 
as was Aristotle's conception of 'natural law, 1 yet, for the above 
interpretation of rpiais, cf. N, E. 1103" 19-23 (Stewart). 

* Themistius (Sophonias) gives as examples of such words Uktvpavla 
a AetoliaJandjrXiujitrir, Afw^dnje and Xiaa6in)s. * 452b 7-453* 4. 
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terminateiy. For the faculty whereby we remember i§ ] 
that by which we perceive and estimate lapse of time. 
It is also that by which 1 we cognize distances in space, 
and magnitudes in general 1 . The mode in which we 
perceive distances in time is analogous to that in which 
we perceive distances in space : i. e. by representative 
cunja-m within us- We have ' within our minds ' a distance- 
*liit<ru 3 , i.e- one which represents or stands for the -objec- 
tive distance ; and so, too, we have a time-iinpns similarly 
related to the objective time elapsed. As several objective 
space or time distances are to one another, so are the sub- 
jective space or time «utj^«s. which represent them, to one 
another. But besides these xunfirets, which symbolize the 
time and space distances, we have ; in our minds ' «unf<rcit 
corresponding to the forms * (eft*) of the objective experiences 
themselves which are projected at such distances. Now, 
if these experiences are to be properly and fully recollected, 
it is of cardinal importance that the arfafts which 'formally' 
represent them should be duly connected in consciousness 
with their time-<tr^o-«t. By the aid of the latter we not 
only recall the experiences themselves but also distinguish 
experiences which may be intrinsically similar. If two non- 
synchronous experiences have been in themselves exactly 
alike, the tar^afis which survive the apprehension of their 
forms are exactly alike. For recollection, therefore, these 
experiences would be indistinguishable, were it not that 
' they have annexed to them different time-cvifrcu, by which 
they are respectively assigned to their separate positions 
in the series of past experiences. They are ' dated * and thus 
saved from being confounded with one another in memory. 
The time-ici»Tio-is, therefore, is most fruitful for reminiscence 
if we have it to start with when we make the effort to 
remember an experience. By its close association with 
the eZSoi of the object or event it is of the utmost service 

* Probably yrcp should be read for imp 451* 9. 

* In what here follows memory is lor Aristotle, what it is foe Ribot, 

' This is ail that had been suggested by Aristotle or his predecessors 
for explaining the perception of distance. * tti- ! sc. n AmSkqt. 
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for reviving this «i&»s in consciousness, and recalling the B 

event itself to mind. Nor can we remember a past,!!™^. 

experience in the full sense until, besides envisaging it- m,tic 

,., . ....,.-.. & , illosu»tio«i 

we hkewise connect it with its date, i.e. fix its true place of the 

in the objective time series l . {toSSe-** 

1 The passage in which Aristotle tries exactly to explain his assertion ***V- 
of the importance of ' knowing the time * is 453 b 17-24- Biehl prints it 
thus : aairtp our «i rr,r AB BE uvfrnu, n-«« nj» Ti" oMjAoyo* yip jj AT 
cot ij ra. ri avv y.SXXor nj» IM ij riji- ZH woul ; ij ir ij AZ ffpir r$> AB 
«X«i| ourtM ij [to] 9 Trpot t^p M (j«. raurot our 3/xo juwiriu. 8w ai ti)» 
ZH j3ouX7ra( vo^vui, riji" /«» BE djtouw iw*!, dm !• t£» ©I Tat KA ratir 
avrat yap i^avo-iv ins ZA irpor BA. 

orai- o$v apa Ij n rou upaypaios ■yinjrai mojo-it nal ij roC ^dwv, nfrt rj) 

rw (Wpy«r. 

The last sentence gives the clue to the meaning of this passage as 
a whole. Here no doubt Aristotle had introduced a diagram with 
letters of the alphabet to illustrate his argument. This diagram 
perished. To suppose (with Wendland, p. 13) that the diagram given 
by Themistius(Sophonias)may be the one given by Aristotle himself is 
impossible, for the simple reason that it would have committed Aristotle 
to a geometrical blunder. The diagram, however, having been lost, the 
letters were easily corrupted. The MSS. differ widely in recording 
them. To reconstruct Aristotle's figure we mast divine his meaning 
first from the remainder of the context. The hazards of this are 
apparent. Yet it is indispensable, and needs no apology. There would 
be some satisfaction in introducing tolerable sense (even if merely 
hypothetical) into a passage which as it stands has for ages baffled 
commentators. The cardinal thought in our passage is that of 
mnemonic representation. As usual Aristotle thinks of one sense 
in particular— the sense of sight — while speaking of the procedure of 
;nce to all sensible experiences. Like Ribot he 
holds that memory is (primarily and chiefly) vision in time. 

Having asserted that we distinguish longer and shorter times by the 
organ whereby we cognize different ptyiBrj, he briefly indicates how this 
is done, and restates his theory of perception, as basis of his theory of 
memory, by representative analogy or similarity. 

That which in the 'outer world' consists of spatial objects in spatial 
relations (ra ptyuka ita\ ir&ppai) is, as perceived, represented ' internally ■ 
by Kivijafis— psychical affections— which are (a) similar, i.e. 'analogous' 
to the objective experiences, and (*) related to one another as the latter 
i one another. Between the outer or objective sphere and the 
inner or subjective which thus represents it the parallelism is complete. 
Therefore, says Aristotle, what difference does it make whether the 
mind moves in the inner or knows in the outer sphere? In virtue of 
the identical proportions, the 'moving' in the one is the 'knowing* 
in the other. Applying what is thus said of perception to the ex- 
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illusion* of § 46. A person may erroneously think that he remem- 
memory. berSi f ancj ,j n g t^t there is a time-mark or date affixed 

planation of memory and recollection, he proceeds: In the inner 
world of memory events and objects no longer perceived have their 
<T07 and diriwrij^arn (distances in time or space) depicted in imagina- 
tion. There are within us mt^aiic representing events and others also 
representing the times of these even is. If the 'same' event has occurred 
twice in our experience distinct memory would require that its inner ttl« 
should be connected with different time-Ktryrus, respectively analogous 
to the real time-djrotmjtiaT-a. Thus the same «i!ot of an event may, by 
being associated with different time-KUfljmtr, be capable of recalling 
different portions of past experience ; whose difference, however, would 
not be remembered but for the distinct time-*ii'ij<rnE conjoined with it 
in relation to each portion. In accordance with these preconceptions 
of Aristotle's meaning 1 write the passage as follows : Surrrtp olv t! up 
AB BE Kimirm, jtohi [f ro«] T71 <Ar) T&- ivakoyov yap 17 Ar TA— ri oil 
paXkov tip, Ar Tb f, rlpr AZ ZH iro« [? roil] ■ 7 (Sri) ic 7 AB (BE) irpw 
riji" Ar TA, oCrcm 7 9 trpoi ryv V rairas alv apa Kifiirai. Sir Si ir/v (AZ) 
ZH jSouXijrai roijaoi, Tqv pin (AB) BE! opaiat votl, dm Si t«t 0, I, rot 
K, A, »o<? aural yap Zxava-tt ir AB (BE) irpor AZ ZH. oral* a\v Spa m, 
7 u The figure was, as I take it, somewhat lilce 

this. In this triangle, divided ' similarly,' 
AB BE stands for the «8ot representing 
either the objective event Ar ra, or the simi- 




AZ ZH. But 



AT AZ 

FA ~~ ZH ' 



therefore 



to the objective time I ; 
mark K corresponding t( 



the two are distinguished by the different 

time-marks associated with their common 

«&w. When, therefore, AB BE stands for 

Ar I"A it has the time-«i>ij<nr ©, corresponding 

when it stands for AZ ZH, it has the tirne- 

o the objective time A. The time-marks and 

objective times cannot be represented in the same geometrical diagram 

with the nflot and the objective events ; because their distinguishing 

functions would thus he lost, and the question ti ovv par\\ov would re- 

1 unanswerable. Premising this, I translate : ' As, therefore, the 

mind, if it moves subjectively through AB BE, knows (the objective 

;nt) Ar l'A, since AB is to BE as Ar is to rA, why does it in fact 

knowAr TA rather than AZ ZH? (The answer is): because as AB 

(BE) is to AP (PA), so is e (the subjective time-mark of the former) to I 

(the objective time of the latter). Hence the mind moves in these lines 

(vm. AB BE, Ar TA) simultaneously (i. e. it moves subjectively in the 

former, objectively in the latter ; or while moving in the one it knows 

the other, according to the principle laid down in 4S2 b 13 r£n ot* 

Stoto-tt ktX.). But if a person wishes to think (not of Ar rA, but) of 

AZ ZH, his mind moves as before (epoiat) in the representative k'Joc 
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i the (fyArraa-iia before his mind. The contrary error is 
mpossible. A person who really remembers something, 
an not delude himself into thinking that he does not re- 
member this. One cannot remember without being clearly 
conscious of doing so, and indeed remembering consists 
mtially in such consciousness, i.e. the recognition of the 
mage of a past experience as an image of the experience 
which it represents and which was therefore ours. The time- 
ntvT)0i$ may be definite or indefinite ; but even the latter 
is sufficient for genuine memory. By its help a person is ' 
able to think and say that he remembers something as 
laving taken place, though he cannot tell when it did so. 
Such is the account of recollection or reminiscence. It 
differs, we must observe, from memory in two respects. 
First, the latter is chronologically the pruts, and logically 
be presupposition of the former. Secondly, while memory 
lelongs to many of the lower animals, recollection belongs 
y man alone. The reason of this is that it is, or involves, 
a sort of inference. In recollecting a person proceeds from 
a tpivrairna before his mind to some other which he wishes 
to recall. That which he has presents a problem to be 
solved. He first reasons that it has conditions — viz. the 
circumstances under which it was generated. The major 
premiss in such inferences is that every (pdorairfia of a cer- 
tain sort is to be connected with, and explained by, a past 
experience. The minor is: this is such a 4><ijnwtici. Having 
concluded thus, he proceeds to seek for the experience from 
which the $a»ratrpa is derived — to trace the history of the 
tfiivTaa-fxa and determine its date, or the circumstances when 
it first arose 1 . This mental process belongs only to those 

lines AB BE, with this difference, however, that instead of also moving 
as before in 61 it moves in KA (i, e. khwctm ftiv rip K, mil £i rr,v A), 
For these (K, A) are to one another as AB BE to AZ ZH. When, 
therefore, in this way the subjective ku^o-w of the experience and of 
its lime concur, then, and only then, one actually and fully remembers.' 
See Hermathena, No. xxv. pp. 459-66 ; Oxford Trans, of ds Ateiit^ 
notes ad loc. 

1 rh asaiii/jyijaKtaSai f'tmv oiov eniWityifrpoc Tit' Sri yap npi'mpov 

liilV 1) TJKOUaiV <j Tt TOtOlTO* tiraSl, BtlW Oy t ff TOl O liiriflcp VntTKO/ttVOS, Ktt\ 
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who are capable of rational deliberation ; for such delibera- 
tion also is or involves a sort of inference '. 
Th»t § 47- Memory, like every function of the koiotj ain-flrjiris ( 

""If"" 7 ., and of aU0ijats generally, involves a corporeal as well as I 
nUcence a psychical process*. Recollection, too, the search for , 
corporal a m ' ss »ig >d ea . involves a corporeal process. This is proved | 
andaot by (a) the bodily discomfort caused by fruitless and per- 
psychical, sistent efforts at recollection ; and (b) by the fact that , 
p™ ccss ' sometimes even after giving up the attempt to recollect 
(a) We a person suddenly remembers what he failed to recall when 
invT™ ^ e tr ' e( '- The explanation of this can only be that, after , 
tarily the voluntary effort has been given over, the process which ' 

ioTiv olov fiTnjwit; nr. rovro 3" o't jtal ro ^oti\fvriKi\v intapx", <f>iittt poraa I 

<tvW3.-(*,«f (45j» 10-13). 

1 (rvKXoyttTfioc is a term wide enough to include not only deductive 
reasoning— the element of which involved in atdpiniiris, though fundi- | 
mental, is slight — but, also inductive with the process of reasoning from , 
particulars to particulars. This last is especially what takes place in 
the fiinjcrii of recollection, when we proceed 'discursively,' turning oar , 
minds, so to speak, hither and thither, from point to point, until we have , 
covered the area within which we think the missing idea is to be found. 1 
That it ii somewhere in this area we deduce from the nature of th« ' 
^liirnojin or idea which prompts the attempt to recollect. I f we did not 
make this deductive step at first : if i.e. we did not fee! that we remember 
and can, if we try, perhaps recollect, we should not make the effort at 
all. Sir William Hamilton errs by taking ovWoyiopui here as merely = 
syllogism or deductive reasoning (d«u3«fir). Aristotle by referring 
auaiirrfats to the deliberative faculty, il govkevtitAv, shows what he means. 
The function of the latter faculty is to analyse the conditions of a tAos 
(believed possible, and regarded as desirable) until to n-pir to ri'Xos, 
the means, are discovered ; whereupon, if we are satisfied with them, 
we proceed to wpufw. CLE. N. III2 b 12-21 £ovXmdj»fla 8' 0S1 mpi 
tZm TfXiir, dXXa wtjji ™ n-pot ra t*Xij . . . 'AXXu 6ip*vai WXor ti, jrir nal 
Jta Tivur farm w-fmovai . . . tail hv tkBuimv Art ro vpOnov alrior, t> iv tff 
fbpiati !o-)(BT6r iarm' o yap |9oiiA«vrijj«i'of eouee Ct|t(Cv ko.1 ilvoAiitiv xo» 
«ipi]|iivov Tp&irov £a"ircp BLi-ypapfLa. Thus the {qrijmi, which from the 
end analyses the means in the case of |9o£X«w(i, proceeds, in that of 
oydprr/ais, to analyse from the rpdvraapa (whatever starts us off thinking) 
the conditions in which it originated, i.e. to remember the event which 
is related to our ifturravfui. The explanations given by Themistius 
(Soph.) and other old commentators may be disregarded. 

1 It may be mentioned here and should have been staled earlier, 
that all mvi)<nis properly belong to body, and only metaphorically, Of 
koto o-v/i|3«|8i)«Sr, to •fyvxh- Cf. de Anima, i. 3. 406* it seqq. 
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t set up still continues, and that this process is one which trying to 
in the body. Such persistence of a corporeal ^""j^ 
ocess independently of, or in spite of, the will is not «e have 
ncommon in persons of the ' melancholic * temperament. o Q a t mm d s 

; who throws a stone cannot by a mere effort lo l ? e * se 
Twill stop its course when once it has left his hand, so (i; Such 

irocess of recollection going excites, in J"™'^"^ 
he part of the body which (as will be seen) is the seat of sometimes 
iemory (as of kowti aio-fJ/jrm), a corporeal process consisting jj^weare 
if a train of Kivyvtis among which somewhere the idea to be surprised 
lied has its own place. The discomfort above alluded emergence 
to is felt particularly by those who have much moisture oftheinea 
around or in the region or seat of sense-perception l . When did not 
this moisture has been set moving, it is not easily restored J*^^"' 
to rest. It keeps on until the missing idea is found, where- tions «f this 



I and lapses into quiescence 2 . So when strong excitement <*** " om 
such as fear or anger has stirred a person, he may struggle mental 
to subdue his emotions, but they refuse to be allayed, and P DeDO 
continue for a while to resist all the efforts of his will. So, 
too, it is with us when some popular air or cant expression 
has become inveterate on our lips. We endeavour to forgo 
the air or the expression, but in vain. It returns again and 
again, and we find ourselves humming the forbidden tune 
or uttering the prohibited phrase before we have time to 
check ourselves. 

§ 48. What — in Aristotle's 3 theory — is the relation of the Relation 
so-called ' outer ' senses to the ' inner,' or sensut commums } °gjf£ s j£i, 
Do processes of sense complete themselves in the special to "^ 
senses ? Or is each affection of the latter something merely « 



special 



inchoate and requiring to be completed in the central office Ne |" 
of the sensus communis ? There are advocates of both views, cleared 
In favour of the second it may be said that the more Aristotle 
' trtpi to* w.<r8rpi¥ibv tirnov : is this the seat of special or of general himself. 
sense? 

* fair 3? (jral'Aflp to (rjToiiUfav tai (irJvTrnpijoT? ij nlvqtTtt, 

* For what follows in this paragraph, cf. C. Baumker, op. cit., 
pp. 78-82, and J. Neuhauser, Arisloteles' Lekre von detn sinnikhen 
Erkcnntnissvennogen und semen Organen, pp. 60-70. 
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narrowly we scrutinize the details of special perception the 
more we find it dependent on the activity of the sensus 
communis. The different species of the genus which falls 
under each outer sense must, in order to be distinguished 
and compared, come under the ken of the inner sense, 
This is plain from the argument of de Sensu vii (447 b 6-3i), 
where it is urged that each sensory SiW/m is capable only 
of one ifipytia at one time, and that, therefore, no one sense 
can perceive more than one even of its proper objects at one 
time. The aid of the ' common sense ' has to be invoked, 
if any two objects, even the cvavria of a single sense, such as 
white and black, are to be perceived together. 

In favour of the first may be quoted the many passages 
in which each alvQiiais is defined as a SiW : ms xpirtK^, having 
under it {like each i-atar-qixi}) a province of its own, whose 
content forms one genus, consisting of a plurality of species. 
Such passages seem to negative the view that each special I 
ai<rQt\ais is incapable of perceiving its object without the i 
aid of the common or central sense. Other passages may I 
be added bearing rather on the physiological relation j 
between the inner and outer senses. Thus we read l that 
the objects of sense produce a sensation in each sensory 
organ, and the affection generated by the object remains 
in this organ even after the object that produced it has 
departed. We read a that the affection is in the sensory 
organs not only at first while they are perceiving, but even 
when they have ceased to do so — in them both deep down 
and at the surface of the organ ; that 3 there are presenta- 
tive movements (Kii>jj<ms tpairnxmntii) in the sensory organs 
(iv tois alvOTirqptots). It may be urged that the affections 
thus referred to are only physiological facts which do not 
attain to their psychological meaning until they reach the 
central organ and are ' informed ' by the koivj) aurflijc-is. Or 
we may expect it to be said, according to a passage of 
Aristotle 1 , that the soul has to 'move outwards' to them, 
as in recollection, in order to impart to them their meaning. 
Yet this will not get rid of such assertions as that 5 

1 459' 24-7. ' 4S9 tl S- "462" 8. * 4o8 b 15-18. s 426* S. 
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' each aXa-6r)(Tt? has its own alad-qTov subjected to it, while 
it (the a&rtfjjo-is) subsists in its organ qua organ'; and that 1 
<ris in all animals is engendered in the homogeneous 
parts '(i. e. the alirdijTrjpta). Moreover, when Aristotle argues 
that irdfif is not the true organ of touching, but is related 
to the latter (the heart), as the external translucent medium 
is to the organ of vision (ko'ptj), the analogy would lose its 
whole point if the pupil itself were not the organ of vision. 
Again 2 , Aristotle describes the stimulation of the eye qua 
diaphanous as being 5pa<n? — actual seeing, which would 
seem to prove that in his opinion seeing has its seat in the 
pupil, not merely that it is effected through it. The passage* 
in which he draws a parallel between <S 6(j>6a\^6s and rfl 
C&ov, making the otyis of the former answer to yux'' ' n the 
latter, while the eyeball corresponds to the awpa, seems to 
point to the same conclusion ; especially when he adds the 
remark that as the eye is the ko^ plus visual power (ctyts), 
so the yfoxy an ^ the trapa make up the C£oi> *. Thus it would 
seem that seeing completes itself in the eye, not in the 
central organ ; from which it is of course permissible to 
reason by analogy that the other senses do likewise. 

If, therefore, the special senses (with the exception of 
touching) have separate peripheral seats, each must have 
a kind of independent office. This, however, can only 
be a qualified and relative sort of independence. For the 
consciousness of one's sense- percept ions and the distinction 
and comparison of the data of the different senses can only 
take place by means of the central sense, the head-office 
of the special senses, to which these are related as its 
contributors 6 . When, however, we inquire more closely 
into the nature of this relationship of outer and inner sense, 
j discover how they are united while yet divided, we can 
receive from Aristotle no assurance that he had ever cleared 
up this matter even for himself. A psychology completed 



1 647" 2 seqq. 
' 4i2 b lBseqq. 
' 413* 2 Sionip oc^SoX^ot f) 



* 469* 4-13. 
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on his lines might provide the answer to the question ; 
he has not supplied it 

49. The clue to the organ of the central sense seems 
to lie in Aristotle's treatment of the organ of the sense of 
touching. For this sense can exist without any of the other 
senses (even without its modification, tasting) ; while none 
of the others can exist apart from it *. Now the organ of 
touching is not what it seems to most at first sight to be. 
viz. the flesh of the body. The -apajov aiaSifrripiov of touch 
is something in the interior \ The superiority which man 
enjoys over the other animals he owes to the fineness of his 
sense of touch 3 . This testifies implicitly to the connexion 
between the organ of touch and that of the central sense. 
But the connexion is directly stated. The organ by whose 
function we distinguish white from sweet is a bodily part con- 
nected with all the special organs of sense, but especially with 
that of touch, on which all depend for their existence *. Thus 
what we were led to expect from the fact that touching is 
the primary sense, by which animal is distinguished from 
infra-animal life s , turns out to be true, to a considerable 

1 415* 3- 

* 423 b 3I-433 11 33, 436 b 15 r) o<ip! oit fort ri «rjoro* aiVSjrnjpio* : 
6;6 b 35 nil fori to xparor alaBifrrjpiOr jj oap£ ecu to rotovriw papuir, aAX' 
(noc. The irpurov alaStrr'jptov and the toxaror are the same thing looked 
at from different standpoints. 

' 43i*23,494 b ia-iS. 

* 455* 33 toOto 9' apa ™ tbrraw fiaXtaff undpx". 

3 With this dictum of Aristotle that touch is the primary sense, 
Dr. Ogle compares the words of John Hunter : ' Touch is the first 
sense, because no animal that has a sense {as far as I know) is without 
it, while there are many animals without the others'; and again, 
' Touch I call the first sense ; it is the simplest mode of receiving im- 
pressions ; for all the other senses have this of touch in common with 
the peculiar or specific ; and most probably there is not any part of 
the body but what is susceptible of simple feeling or touch ' (J. H., 
Museum Cat. iii. 53,51}. Dr. Ogle resists the temptation to find in this 
view of Aristotle the theory that the higher sensibilities hare been 
' evolved by gradual differentiations of pans, originally endowed in 
common with the rest of the body with sensibility to resistance and 
temperature, both of which are included by Aristotle under touch ; in 
other words, that the remaining special senses are but modi fi anions of 
touch or general sensibility." He resists this natural temptation be- 
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extent. For even if Aristotle nowhere expressly identifies 
the organ of touch with the aoivdv (or itpSrov, or nipLou) 
ai<rdi)ri)ptov of perception, they are certainly for him most 
intimately associated. This central organ was the heart or 
the region of the heart. 

§ 50. Plato and Alcmaeon had taught that the drain was The heart, 
the organ of intelligence 1 . Aristotle deliberately rejects j^V^ e waE . 
this view 2 . Plato looked upon the brain as an enlarged for Ans- 
portion of the spinal marrow ; Aristotle declared it to be ° g ^, f 
something quite different 3 . The brain, says Aristotle 4 , isc™"" 1 
itself as much without sensibility as the blood or any of inteili- 
the secretions (lotrrrep ortovv t&v jrepiTraip-draii') ; and there- P n ™ ' a 5 
fore cannot be the cause of sensations. The connexion as the 
which the brain has, or seems to have, with the eyes or d a r n j ent 
ears proves nothing to the contrary. The -nopoi from brain °n ^a*- 
to eye conduct not sensory currents, but only the moisture why"" 
which,as internal diaphanous medium, is essential to the K.6pr\. Aristotle 
Though he says B that a vein leads from the brain to the the brain 
ear, yet he does so with a certain looseness of expression ; " c ^ tr 
for in the previous line 8 he had stated that there is no 
■nopas from the inner ear to the brain, but that there is one 
from it to the roof of the mouth or palate. Hence in the next 
line he must be understood to refer to what he elsewhere 

cause in de Sens. ch. 4 this latter view which was held by Demo- 
critus is repudiated by Aristotle. Touch, thinks Dr. Oglej was for 
Aristotle the primary sense ; first, because it is the most universally 
distributed, no animal being without it ; secondly, because by it we are 
able to recognize the four primary qualities of matter, hot, cold, solid, 
fluid — Stppov, -tyvxpaii, fijptff, hyp&v. What Dr. Ogle says is most true; 
yet it is hard to suppose that Aristotle — the pioneer, lageneral terms, of 
the theory of evolution not only physical, but physiological and psycho- 
logical —should in this particular application of his theory, have failed 
to recognize it, or have denied its truth simply because it wasa doctrine 
of Democritus. However, we have only to do with the facts as 
Aristotle himself states them. Cf. Dr. Ogle, Trans, of Arist. de Part. 
An., notes, pp. 169-70, and Sensation in General, $ 23. 

1 All doubt on this question had vanished for Galen, thanks to the 
anatomical discoveries of Herophilus and Erasi stratus. Cf. Galen, de 
Platit. Hifip. et Plat. § 644 seqq. 

* 656* 17 seqq. a 65a 1 24 seqq. * 656* 23 seqq. 

6 492* 20. ' 492 s 19. 
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speaks of as a vein not extending to the brain, but to the 
membrane (nrjviyf) surrounding this '. In this membrane 
there is a network of veins with fine and pure blood 
running through them ; while there is no blood in the brain 
itself. Dr. Ogle sums up (substantially, and almost verbally) 
as follows Aristotle's reasons for rejecting the brain theory. 
He did so— 

' (a) Because the brain is insensible to external mechanical 
stimulation 2 . If the brain of a living animal be laid bare, 
the hemispheres may be cut without any signs of pain 
whatever, and without any struggling on the part of the 
animal — a difficulty which was impenetrable to Aristotle. 

(b) Because he could find no brain or anything apparently 
analogous to a brain in any of the invertebrata except in 
the cephalopods 3 , the cephalic ganglia in the other animals 
having, owing to their minute size, escaped his unaided 
vision. Yet sensation was the special characteristic of an 
animal. The absence of a brain, then, from numerous 
sentient creatures, was quite incompatible for him with the 
notion that the brain was the central organ of sensation. 

(c) Because he erroneously regarded the brain as blood- 
less, as also did Hippocrates; and all experience taught him 
that those parts alone were sensitive that contained blood*. 

(d) Because he thought it manifest to inspection that 
there is no anatomical connexion between the brain and 
sense-organs 6 . 

(e) Because he believed himself to have good grounds 
for supposing another part, viz. the heart, to be the sensory 
centre.' 

§ 51. The same author summarizes also the reasons for 
which Aristotle held the heart to be the sensory centre :— 

' (a) He thought he discovered connecting links between 
the sense-organs and the heart. This he took to be 
obviously the sense-organ of touch and taste ; while the 
other organs were connected by ducts with the blood- 
vessels, and therefore ultimately with the heart 6 . 

1 495* 7- * 656* 23 seqq., 530" 16. * 65a 1 * 33-6. 

* 514* 18, 6s6 b 20. 6 514' 19. * 781* 20seqq., 469* 4-33. 
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(0) The heart is the centre of the vascular system and 
of the vital heat \ 

(c) The heart is the first part to enter into activity, and 
the last to stop work {primmn vivens vltimum martens); 
therefore, probably the seat of sensibility — the essential 
characteristic of animal life 8 . 

(d) The heart's action is augmented or diminished when 
intense pleasure or pain is felt. 

(e) Loss of blood causes insensibility. 

(/) The heart has the central position in the body 3 , 
which seemed to fit it to be the organ of central sense V 

For these reasons then Aristotle satisfied himself that 
the heart is the central sense-organ. He held that, in all 
sanguineous animals, the centre of control over the sensory 
operations is situated in this organ (sc. the heart). The 
Kotv&v alo-6r)T\ipiov, to which all the particular oiirflijr^pia 
are subordinated, must be in the heart. Two particular 
senses we plainly see to converge towards it : those of 
touching and tasting. Hence we may infer that the others 
likewise do so. . . . Apart from these considerations, if in 
all animals the life-process is centred in this organ, it 
follows clearly that the origin of sense- percept ion is there 
also 6 . The heart is the principle of motion qua consisting 
of heterogeneous parts; and of sensation, qua consisting of 

I 'tuple ( ■= homogeneous) parts B . 
§ 52. The heart being thus the Kowhv alo-flnnjpiojj, the P 
blood, though itself without sensation, plays a most im- c ' 
lortant part in connexion with sensation. Its vessels are 
:he channels whereby sensory j«unj«« are conveyed from 
1 478 29, 458* 14. ■ 479" 1. 

1 666" 14 seqq., 467 11 z8 seqq. 

* Vide Dr. Ogle's translation of the work On the parts of Animals, 
with his notes thereto, pp. 168-9, 172-3. His commentaries on the 
physiological portions of this work, and on the latter haif of the Pan/a 
Naturalia, are of the greatest service to ' mere scholars,' whose con- 
fidence in his scientific authority is not diminished by his evidently 
thorough acquaintance with the language and writings of Aristotle. 
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SENSUS COMMUNIS 

the special or peripheral to the central or general sense- 
organ. The principal passages containing information 
respecting this function of the blood-vessels are found in 
the third chapter of the tract de Insomn., which deals with 
the way in which, from residuary movements continuing in 
the sensory organs after ato-fljjtrti, ' appearances ' arise in 
consciousness, not only in waking moments but in time 
of sleep. The residuary movements are conveyed inwards 
from the special organ — their origin and home, when not 
actualized or 'in consciousness ' — to the central organ. ' We 
must suppose,' he says, 'that, like the little eddies which are 
for ever being formed in rivers, the sensory movements are 
processes continuous but distinct from one another . ■ . 
When one is asleep, according as the blood subsides ' and 
retires inwards towards its fountain, these residual move- 
ments whether potential or actual accompany it inwards '. 
They are so related that, if anything has caused some par- 
ticular movement in the blood, some given psychic movement 
comes to the surface, emerging from it 3 , while, if this fails, 
another takes its place. They are to one another like 
certain toys consisting of artificial frogs* submerged in 
water, which rise in a fixed succession to the surface, 
according as the various quantities of salt, which keep 
them severally submerged, become successively dissolved, 
and so release them * from their submersion.' The move- 
ment of heat in the blood, however, interrupts the course 
of the sensory movement B . Hence the more exact kinds 

1 461* 8, 464 h 8 seqq. 

5 The potential are those which have been already in consciousness, 
but have sunk into latency, the actual are, we must suppose, the 
waking perceptions which accompany us into the land of sleep : those 
which have not yet ceased to affect consciousness, or keep occurring 
up to the moment when sleep supervenes. 

* &OTT(p 01 n-firXaa pivot fnrpa^oi ol avt'ifric iy ry CSall ttjio/kwto t»E 
£\6s. Some well-known invention — possiblyfor the amusement of chil- 
dren— of the time is referred to. So Kant refers to Vaucanson's ' duck.' 

B For the function of the blood in disseminating mvqotis, cf. Plato, 
Tim. 70 A seqq. and§ 18, p. 271 supra. 

1 6s6 b 5 EK«jirr«t yip 7 rr;t (» ru aifuiTi flippcirijrDr nittyns ttjv cuaOrjTUiqt 

htpyw*. 
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of sensation are necessarily conveyed through the parts 
which have in them the purer and cooler blood \ These, 
therefore, are in the head near the brain which cools the 
blood in the small vessels that traverse the membrane 
surrounding it. Unconsciousness results from compression 
af the ' veins of the neck V Probably Aristotle would have 
:counted for this by the interruption of the course of the 

tBtitikti ivtpyeia through these veins towards the heart. 

§ 53. But in the conveyance of sensory effects from the 
outer organs, besides the blood, another agency has to be 
aken into account, namely the 'connatural spirit' (ri^vroii 
Trvtvpa). 'The organ of smelling and that of hearing are 
vopoi which are in connexion with the outer air, and are 
full of connatural spirit 3 .' The vopos of the organ of 
hearing terminates in the region where in some animals the 
pulsation of the connatural spirit, in others the process of res- 
piration, is located 4 , i.e. in the heart or the 'part analogous 5 .' 
For Aristotle's curious explanation of the process of learning 
from dictation, based on the connexion of aito'j with the 
<rCixtpvTov -nvtvixa (or at least with the Trvevpa), see HEAR- 
ING, § 26, p. 120. This connatural spirit is found in all 
animals. The vital heat resides in it; and its apxy is in 
the heart. 

The question is how we are to understand the relation 
between this connatural spirit and the blood in the vessels 
with regard to the conveyance of sensory effects from the 
outer organs to the heart. We may understand the ■nopoi. 
by which the organs of seeing, hearing, and smelling are 
connected with the heart to be the veins ; for of the nerves 
or their sensory function Aristotle was ignorant. But these 
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1 He refers to the sensations of sight, hearing and smelling: tn 

fit ras dupififariflas t£>v aiffOi)<rtttw Bui t£>v KaOtipwrtpcv i^oi'TUHi tA alpa 
Itopiav uraytaioii aKpifiiaripiic yiyyitr$ni, 656 11 3. 

1 455 b 7- Such unconsciousness istobedistinguished, says Aristotle, 
from that of sleep. 

* 744* I i C oo-njpijo-it *al I) atoi) . . . jrXijp<ir <ru|i<J>vroii nvtiparos. 

* 781' 23-5 o fitr ole TJjc oiorjr (irrifjor) . . . jj ro mnvpa to ov)iiJ>vtqv . . . 
TavTi) iripaifi. 

" 456* 7 seqq. 
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■nopal, whatever they were, conveyed in Aristotle's opinion 
more than the blood 1 . We are told expressly that those 
of hearing and smelling are full of tri^mov -nvfvfia, and 
this in such a connexion as to lead us to think that the 
tn'tvua is the sensory agency in them. On the other hand 
Aristotle often refers to the blood in a manner which leads 
one to suppose that he regarded it — at all events in its 
grosser form — as a mere impediment to the transmission 
of sensory impressions. It is this that, when it gathers 
around the heart in sleep, fetters to wpwv — the faculty of 
judgment 3 . The residual movements in the outer sense- 
organs are liberated successively 5 in sleep as the blood in 
these organs is diminished. The senses that are most 
]e exact — aKpttHa-raTai— are found in the parts where the blood- 
vessels are finest and thinnest, and where the blood is coolest 
and purest, i.e. near the brain *. Thus on the whole it would 
appear — though Aristotle has not worked his conception 
out clearly — as if he conceived the sensory effects to be 
conveyed witk the blood, in the same vessels, but not to 
be affections of the blood itself or primarily connected 
with it, but rather with the aviMpvrov ■nvt.Zy.a. This view 
seems decisively confirmed by one clause of a passage already 
quoted, kotioitos tov at/xaror sttI rJjw &pxh" o-uyKarip^arriu al 
luoCo-ai Ktc7i(reis B . He had before illustrated the nature of 
the KiPTjo-ets as like eddies in a stream — Sio-ntp ra« i»mpas 
Bfuas ras iv roir iroraiiots yivopApas. Thus it might seem 
fairly as if the mwjitws of sensation were small 'purls' 
in the blood, produced by the nvtviui, as an interfering 
force ; dependent on the blood, and furthered or restrained 
by it according to its temperature and quantity, but pre- 
serving a form and direction derived from and sustained by 

1 In the History of Animals, 496 1 30, we read iwavta 8* «V1» o( aui ttte 
KapSias jrdpoi' otitis 8' eWi ifotKus nopot, riXXa 81a Ti)V auvtrtyiv tixorrai ti 
nirtvfm Kai Tjj jtapoia QiaWproucrij-, Plato, too, held that air passe* 

through the blood-vessels. See Tim. 82 E. 

* 46i b 27 and several other passages. 

* So I take \vApevai, not with Neuhauser (op. at., p. 131) a 
their determinateness.' 

* 461*18. s 46t»8s ( 
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:he irvtvfia, A similar doubt affects us as to what Plato con- 
nived to be the exact agency in the conveyance of sensory 
inpressions. Are the <p\ifiia, by which in the Timaeus he 
-epresents these impressions as distributed through the 
, agents of such distribution in virtue of the blood 
contained in them, or in virtue of the air which (according 
to Plato) they also contain? The former is the assumption 
made by Zeller *. Our difficulty with respect to Aristotle 
largely arises from his use of the ambiguous word -nopot to 
designate the vessels, or connexions generally, of the 
sensory organs. In some cases this possibly means nerves a . 
In others it certainly means blood-vessels. We are unable 
to say always which it is in any given case 3 . At all events 
the avuipvTov vvtvixa was conceived by him as having its 
&PXV ' n the heart, where also that of the blood lies. From 
this ap%rj the avpipvTov iivevpa diffuses vital heat throughout 
the body. The <rC\i.<pvrov -nvevpa is different, of course, from 
the vvtvita of respiration, but takes the place of the latter 
in creatures which do not respire. It was certainly, on the 
other hand, the opinion of Aristotle that the blood-vessels 
are channels of sensory processes. On the whole it seems 
probable that, while the blood in these vessels was (as 
Aristotle himself might say) owatrtov, or a joint agent in 
the conveyance of such processes from the organs of outer 
to the organs of inner sense, the tru^vrav wurf^a held rather 
the office of aiuou or principal agent. This becomes more 
probable the more we reflect on the importance of such 
TrveCfia in Aristotle's biology. The ' energetic ' factor in 
the generation of living creatures consists of tivtvjia. We 

1 Plato (E. Tr.), p. 429 n., cf. Plato, Tim, 65 C, 67 B, 70 a seqq., 77 E. 

s The theory of ' animal spirits,' coursing along the nerves, which 
persisted so long even in modern psychology, dates from the con- 
nexion of Ttopoi in this sense (which after the discovery of the function 
es was natural enough) with Aristotle's aiit(pvtov jrvfipa. Cf. 
p. 86, n. I supra. 

' "" : must avoid the common error of supposing that Aristotle 
regarded the arteries as conveying only air. This arises from ignorance 
of the meaning of opnjpia in Aristotle, for whom it was the rpaxiia 
(ajjrqpia) or windpipe. Besides he did not even know of the difference 
between veins and arteries in the modem use of these terms. 
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are told by Aristotle that what makes seeds fruitful is tJ 
$epp6v — the 'caloric' which they contain. This caloric, how- 
ever, is not ordinary fire, but a imflfia, or rather a natural 
substance (</>tiu-i?) inherent in this irvtvy.a ; a substance like 
or analogous to the element of which the celestial bodies 
consist. The blood is thus a comparatively late formation 
in the animal economy. The mevfut is at the very origin 
of the life process ; and for Aristotle the origin of life must 
contain potentially (in the case of animals) that of sense. 
Therefore if we could discover all the properties and 
functions of the <r6ji,<pvTov TrveE^a, we should (from Aristotle's 
point of view) have penetrated to the inmost secrets of 
sense- perception, not merely as regards the origin of the 
jwcrdnjs or Koyas which essentially characterizes a sensory 
organ, but also as regards the means provided by nature for 
the distribution of sensory messages within the organism, 
and the conveyance of sensory impressions, from the eye 
and ear and other external senses, to the organ governing 
them all '. The trifKpvrov irreOjja had, for him, a primordial 
and subtle efficacy operative throughout the origin and 
development of animal existence. It was the profoundest 
cause and the most intimate sustaining agency from 
beginning to end of life and sensory power. 

1 Cf. 736 b 33-737" ' irdiriux plv yaj, iv tu tririppan himupx'i, Snip iron! 
fonpa tlvai t& rnrippara, to KaKoipcvov 6ippov, roDri A' ai nip alihi 
Totaimj tivnpis t'artv, ah\a to fn-nipiXnp.fiavip.aiov iv Tip anepiiari Ka\ iv 
Ttjiaippab'ii irvivpa Kai iv rtu itvcvpan tpvats, avtiXoyot oZsa rcS raw uiTTpaif 
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Absent, the, how known, 311. 
Acid, how produced, 172. 

Actions, tie notation (niyuiaia) of 



Aduti.j., in. 

Aelian, 161, l6*. 

After-image*, negative and positive, 
76, 301-3. 

Aic, ill thingi reducible to, 141 ; not 
known as elastic medium of sound, 
no; cause of smelling, 131 ; ordin- 
ary, diaphanous, 57 ; do things in, 
tonch one another' 193; odorous, 
138; inodorous, 142; around brain 
and in thorax, 25B ; in general, 
soundless. 114; hot and moist, 151 ; 
void, 113; less suitable tnan 
" v 85; 



and intelligence, 103-6 ; of order in 
world, 209; ill colour white, 65; 
that in car has proper motion and 
resonance, itj; air and water, 
ordinary media of vision, 78. 

Air-chamber, built into ear, 114. 

Air-vessels, in hearing, 103. 

Air-vibrations, no. 

A Leaf A BON, on vision, n-13; hearing, 
93-4; smelling, 1 30-3 ; tasting, 
160; touching, 180; sensation in 
general, 203-4 '■ sensns communis, 
■J"! '£,49.81,86,97,158,237, 
260, 369. 

Alexander of Aphrodisias, 16, 30, 
68, 72, 109, 130, 136, 158, 166, 168. 

Alexis, 157. 

Analogy of odours to tastes, sensible 
and physical, 145. 

An axagokas, oa vision, 37-40 ; 
hearing, 103-4; smelling, 137-40; 
tasting, 167-8; touching, 184; sen- 
sation in general, 208-9; sensus 
communis, 256-B; 65, 137. 

Anaiimencs, his air theory revived 
by Diogenes, 258. 

Animals, large compared with small 
as regards sensory power, 103; as 
to olfactory sense, 138; the lower, 
their guide in conduct, 2y6; those 



which possess tune-sense, have 
memory, 308. 

Aotipberoo of Oreus, 294, 31a. 

Apperception, synthetic unity of, 280. 

Aquatic creatures, perceive odour, I48. 

Archer-Hind, Mr. , 1 8, 24, 46, 49, 5 2 , 
107, 110, 111, 141, 187,111. 

AilSTOn*., on vision, 56-92 ; hear- 
ing, 111-130; smelling, 144-59; 
tssting, 174-9; touching, 188-201; 
sensation in general, 315-49; sensns 
communis, 276-336; compared with 
Plato as regards synthesis, 1 76 ; with 
Anaxagoras and Empedocles as re- 
gards colour-theory , 65 ; appears to 
treat black ai positive, 69 ; applies 
conception of form and matter to 
explain (a) relation of soul to body, 
(i, of perdpiens to perdpieridum, 
216-17; attributes to each aioftjois 
the function of ij *<mh), 377; his 
confused statements at to anatomical 
connexions of organ of hearing, 1 12 ; 
criticizes Democritus on vision, 82 ; 
criticizes Plato on odours, 141-3, 
155-6; his principal objection to 
psychology of Empedocles, 253 ; 



faculties, 103; 
natural law imperfect, 319; his key 
to distinction between physical and 
psychical, 116; his realism, 238; 
inconsistency as to constitution of 
olfactory organ, 243-5 ; unsteadiness 
of expression as to true organs of 
touching and tasting, 176, 194-j; 
on biological development, 181 ; on 
parts of ear, 95 ; rejects Democritus' 
theory of the reduction of other 
senses to that of touch, 200-1 ; re- 
jected naive materialism and also 
sensational scepticism, 238; essential 
point in sensation — its grasping form 
without matter, 216; aip( the me- 
dium of touch, 190 seqq. ; aiaSr/Ta 
and uioflijiTtii too small to be actually 
noticeable, 308 ; touch, a cluster of 
senses, with several pairs of contraries, 
189; vision not by Anoppoat, 57; 




tiun of visual organ, 81-6 ; 
arithmetic, derived from geometry, 7 1 . 

Art, imitating nature, harmonizes con- 
traries, 126. 

Arterits, convey air, f ; in modern 
sense not known lo Aristotle or bis 
predecessors, 335. 

Artistic genius, 305. 

Association (so-colled) of ideas, i. e. 
of Kwfatu, 3IJ seqq. ; (a) by siroi- 
larity, (ft) by contrariety. (c) by con- 
tiguity (in space or time), 316-17; 
surprising results of, 318. 

Athenaeus, 157. 

Atomistic theory of colours, 7a. 

Atoms, Democrilus' theory of, 34 ; 
a stream of, = sound, 99 ; their infra- 
sensible qualities, 107 ; their physical 
and geometrical properties. 1S1. 

Atliibutes (contrary) of four elements, 
«5- 

Auburn, 51, 

Autumn, 31 8. 

Bacon, R., 36, 59. 

Baumker, C, II, 77, 113, 148, 191, 
'95. M* J 4S, 185, 395. 

Beast, wild (within us), 371. 

Bees, their intelligence, 133. 

Before and behind, meanings of, 90. 

Beginning of train of lurrjtrta, a good 
starting- point for reminiscence, 317, 

Being and well-being, 178. 

Biehl, Guil., 71. 

Birds find prey by smell, 148. 

Bitterauf, C., 71. 

Black, seen by water in eye, 19 ; 
30, 31, 61 ; and white, analogous to 
cold and hot, astringent and pungent, 
50; to darkness and light, 68; ex- 
plained, 68-70; a (TT/pnoii, 68; 
the colour of earth and water, 65 ; 
contracts ' visual current,' 51 ; syn- 
critic, 50, 68; — rough, 31 ; twofold 
explanation of, 36 ; the weakest colour, 
39- 

Blass. F., 19. 

Blending of colours, 69, 73. 

Bl ind , the congeni tal ly, more int el 1 igent 



totle and his predecessors, 90. 
Blood, conveys itiv^nu, 6, 106, 395, 

33a ; pressure of, round heart hampers 

critical faculty, 306 ; its relation to 

sensoiy currents, 331-3. 
Bloodless animals, 148. 
Blood-vessels, conduct sensoiy cur- 

Biow-hole, odours perceived through, 



Blue, deep, 33, 53, 6l. 

Body, as whole, takes part in viiual 
perception, 39. 

Boeckh, A., 109. 

Boniti, H., 7a, 84. 

Brain, all senses connected with, 131, 
357; brain and eye, 12; the coldest 
part, 86, 157, 243, 301 ; hearing and 
smelling connected with, 10s, 120; 
health in man specially provided 
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33- 



for Alcmaeon, 93, 160 ; organ of 
sensus communis, 35a; organ of 
sentiency and mind, 5 ; of intelli- 
gence, 131 ; why rejected by Aristotle 
as or^an of central sense, 330. 

Brightness, as distinct from colour, 

>i, 66, 69. 
Bronze colour, 33. 
Burnet, Prof, 16, I 
Butcher, Prof., 305. 
Bywater, Prof., 170. 

Callisthenes, II. 

Caloric, 336. 

Campbell, Prof. L., 7 J. 

Castor oil, 173. 

Censorinas, 357. 

Central point in series, good starting- 
point for reminiscence, 318. 

Chalcidius, 11. 

Chamber of air, 'built into' ear, 114. 

Change, 6a ; only effected by con- 
traries, 339. 

Chappell, W., History e/Musu, i»8. 

Character, affected by music, 125. 

Chemical analysis, 4; process, Plato's 
conception of, 173. 

Chords, \&-r<H, 117. 

Cicero, on Democritns, 39; on Anaxa- 
goras, 40. 

Clepsydra, illustrates respiratory pro- 
cess, 133. 

Cliilt-mus, 257-8. 

Clouds, colours of, 76. 

Coalescence of light with light, 

Cold, its effect on odour, 15). 

Colds, effect of, on smelling, I! 

Colours, ao ; primary, 31; Empe- 
docles on, 31 ; produced by mixture 
of four elements, j3; non-objective, 
25; the simple, 31 ; varieties of, in- 
finite for Democrilus and Plato, not 
for Aristotle, 34; inconsistency of 
Democrilus regarding, 35 ; require 
substrate, 40; Plato on, 48-54; 
qualitative gradation of, 49 ; a 'flame,' 
49-50 ; black and white — their ana- 
logues in other sensory provinces, 
50; the particular, jc— 3 ; Plato's 



rht,8a. 
.133- 
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primary, 53; of rainbow, 53, 66; 
three not producible :'r;ihoi.i]l v. :;,; 
of the diaphanous, how produced, 
57; Aristotle's definitions of, 57, 
59-60; visible only in light, 58; 
not = xpoia, £9-60; Aristotle's two 
definitions of, 60 ; its species limited, 
eight chief species 
of, 61, 69 ; a smiiriji or niflor, 61 ; 
not purely subjective for Aristotle, 
63; objects of vision other than, 
64; of the four elements, 65; due to 
reflexion, 66 ; determined by dia- 
phanous in body, 63 ; confounded 
with luminosity, 60; linn-rta of, 
'a; generation of, from primitive 
lack and white, 60, ; compound, 
analogous to chords, 70 ; Inter- 
mediaie, how produced, 70; the 
pleasinganddispleasing, 70-1 ; three 
possible theories of formation of 
intermediate, 70-4; list of particular 
species of colour, 75-6 ; contrast, 
colour effects of, 76, 7; ; in clouds, 
;6 ; complementary, 76 ; illusions 
as to, by lamp-light, 77 ; colour- 
blindness unknown to Aristotle and 
his predecessors, 90 ; only externally 
mediated alaBi/riv which takes no 
153 ; changes of, in 



Comparing and distinguishing, faculty 

of, 7- 

complementary colours, 76. 

Coudia, of eat, 95. 
Concords pleasing, why, 117; formed 

of opposites, 136; perceptible by 

one sensory ivlpyeia, 136. 

Confluence of rays. ] S. 

Connexion of mv^rras, customary or 

necessary, 183-4. 
Consciousness, 8, 353 ; of perception, 

explained = perceiving the subject 

which perceives, explained, 388 ; not 

' "- to intellect, 388 ; faculty of, 
9; empirical dawn of, 389; 

neglected in general by Aristotle, 
190. 



ratios of, 138. 

:t, between organ and object 
?ats perception, 150; supposed, 
really only close proximity, 193. 
"Contiguity, 316-17 (jm Association). 
Continuity of substrates with dis- 
creteness of niffftjrd, 61. 
ontraries, 61 ; perception by, so8, 
>37- 
antranety, 316-1 7 [see Association). 



Copemican thought, the, 344. 
Cranium, rational soul seated in, 

170-3. 
Crimson, fit, 67, 75. 
Critical faculty hampered in sleep, 306. 
Cupping-glass, 110. 
Curtain (or lid) on olfactory organ, 

i 5 i. 
Custom, law of, 

315-16. 



Darkness, 57-8 ; darkness a trritnjcis, 

58, 59- 
Data of sense for Democritus, 15. 
Date of <tnLPT&atiaTtx, 335. 
Day, vision by, 30, 33, 33. 
Dazzling, sensation of, 51. 
Deaf, the congenital ly, less intelligent 

than the congenitslly blind, 89, 133. 
Deliberation, 334, 
Demiourgos, Plato's : arrangement of 

tripartite soul, 369-73. 

Democritus, i, 7, 17, 18; on vision, 
1.1-37 ; hearing, 99-101; smelling, 
136-7; tasting, 163-7; touching, 
1K1-4; sensation in general, 105-8; 
aensus communis, 154-6 ; made 
all senses modes of touching, 14, 
300, 130 ; exact impressions of 
things impossible for sense, 14; his 

Ehysical theory, 14; not named by 
lato, 35; visual images, necessarily 
imperfect, 15; visual organ, of water, 
15, Bi ; inconsistently implies a 
tpvou xpuiwrat, '5 i colour non- 
objective, 15 ; vision is lfi<paai5, 15 ; 
atoms and void alone objective, 15; 
distinguished between 'primary' 
and 'secondary' qualities, 35; his 
visual theory criticised by Aristotle, 
15 ; vision by contrariety of colour, 
36; ignorance on subject of dv&Kkaets, 
36, 83 ; conditions of perfect vision, 
36 ; peculiarity of his visual theory, 
36 ; visual theory criticized by Theo- 
phrastus, 37-9; n>ii iliwi, 17; cog- 
nate things see cognates, 39; whole 
body participant in visual percep- 
tion, 39 ; theory of colours, 30-4 ; 
four primary colours, 34; colours 
infinite, 34; colour theory criticized 
by Theophrastus, 34-6; colour non- 
objective, 36, 49 ; on production of 
leek-green, 53, 54, 61 ; he and 
Plato wrong in holding kinds of 
colour infinite, 63 ; wrong in think- 
;.:..-. ■::■■■ .;..;■ 

wrong in thinking vision would suc- 

(as he held) due to tptyamt, 83; 
peculiarities of his theory of hearing, 




loo; crUiciiedbyTheophraslus, 100; 
by Aristotle, 1 14 ; did not explain 
odour, 1 37 ; tastes derived from 
atomic figure*, 163; the particular 
tastes, 163-41 subjective variations 
of taste, 164; criticized by Theo- 
phrastus, 165-6 ; did Dottreat tonch- 
ing psychologically, 183; and Aris- 
totle on question how fer touching is 
involved in all sensory functions, 
330, 360; bipartite (or tripartite) 
division of psychic faculties, 354. 

Descartes, 87, 344. 

De Stnnt, vii, an early essay on Scnsus 
CommuttU, 381. 

' Diacritic ' effect of white, 50, 

Digrams, geometrical, 309. 

Dialectical psychology, 6. 

Diaphanous, the, II, 13, 35, 57; the 
vehicle of colour in bodies. 57-60; 
not apart from body, 59 ; universally 
diffused, 59; permeated body, 60: 



both medin 

all todies 



n and vehicle 
i bodies, 60 ; resides in 
68; actualized, the ob- 
jective medium of vision, 78-9 ; sub- 
jectively, within eye, 80; its function 
as regards odonr, 15a. 

Diaphragm, 171. 

Diares, the sun of, 336, 386, 3S7. 

Dictation, power of learning from, 
explained, 130. 

Diels, H., 37, 306. 

Dim-sighted by day, ao. 

Ding an sick, ri aiaSyTov a, for Aris- 
totle, 339. 

Diogenes of Apollonia, on vision, 
41-a ; hearing, 105-6; smelling, 
J 40-1 ; tasting, 169-70; touching, 
184; sensation in general, 309-10; 

air round brain, 41 ; acconnt of 
perception, 41 ; conditions of perfect 
sense, 41 ; air the source of mind in 
general, 41, 85; air in thorax, 41; 
vision by contrariety of colour, 41 ; 
visual theory criticized by Theophras- 
tns, 41; no theory of colour, 41; 
theory of hearing foreshadows that 
of Aristotle, tot;; compares man 
with other animals as to olfactory 
sense, I41 ; approximation to Aris- 
totle, 310; theory of memory and 
reminiscence, resemblance to Aris- 
totle's, 359 ; perceived need of syn- 
thetic function, 260, 369. 

Discernment of light from darkness 
differs from seeing some particular 
ipartr. 388. 

Discordant or harmonious sounds, 
108. 




Discrepancies in Aristotle, 344. 
Discreteness olalnSijTi with con tic 

of their substrates, 6r. 
Discrimination, not absolute s. 

tion, 40 ; of heterogeneous si 

how effected, 277-8?. 
Dissection, practised by Alcmaeon, n. 

■.', 138. 
Distance (and magnitude), how seen, 

?'!• 39, i' a ~. its effect on articulate 

sound, 116. 
Distinguishing and comparing, faculEv 

of, 7- 
Divination by victims, 373. 
Division of continuous and discrete 

quantity, 61 ; improper or indirect, 

61 ; of ala8T/T&, not infinite, 6s. 

effect of ' reflexion,' 



67. 

Dove-cote, Plato's simile of, 366. 

Dreams, 46; Democritus on, 25;; 
Arist. on, 399 seqq. ; ' this is on!v a 
dream,' 306 ; governed by laws of 
association of Hivr/am, 306 ; con- 
nected sometimes with external or 
other experiences not part of dream, 
307 ; the dream proper defined, 301, 
307 ; summary account of, 305-6. 

Drowsiness, 301. 

Dry, the sapid, 151, 153. 

Dryden, 305. 

Ear, the, for Alcmaeon and Empe- 
docles not a mere channel, 94 ; air- 
cell in, 79 ; inner and outer, how far 
distinguished by Empedocles, 96 ; 
musical, not needed for harmonic 
theory, 137 ; the mental, 319. 

Earth, condition of touch and of the 
tangible, +8; black, 65 ; dry, 153; 
how far contained in aiaffqrfipta, 14S. 

Echo, 18, 104, 113. 

Elements, the four, 44 ; their colours, 
65; inodorous fir si, 142; because 
tasteless, 153, 1 76 ; doctrine of, held 
by Empedocles followed by Plato 
and Aristotle, 337; the same in 
aIoft[TB and nloflijTTJpia, 339 ; those 
within the body perceive thoae vrith- 

Emanations (and pores), 17, 18; stow 
and confused, 32; altered by air, 
3*. 49- 

Emergence of Kiyijaiti into conscious- 
ness, 195, 

1 uiiv-ii'ii theory of light, 77. 

Empedocles, ou vision, 14-23 ; 
hearing, 95-9; smelling, 1 33-6 ; 
tasting, 161-3; touching, 180-1 ; 
sensation in general, 304-5 - IfWII 
communis, 253-4; knew of crystal- 



line lent, 10 ; like perceives like, 14 ; 
doctrine of four elements, T4 ; vipoi 
and arSpfoiai, 14 ; primary colonic 
(two or four ?). i£ ; lantern simile, 
14-15 i 'ike Alcmaeon, a physician, 
15; his theory of vision and Plato's, 
18, 46-8, 49, 54, 57; held that 
light travels, 58, 59 ; Empedocles, 
Anaxugoras, and Aristotle, views on 
colour, 65 ; Aristotle rejects his 
theory of light travelling, 77, 80, 
St; on vision criticized, 83 ; his 
explanation of yAav*iiTi;j, 85; agrees 
with Alcmneon on hearing, 94 ; the 
iwSaf within the ear, 95 ; differs 
from Alemaeon on hearing, 97 ; 
Theophrastus asks, 'How do we 
hear the kuSow itself ?' 97; theory of 
smelling criticized hy Theophrastus, 
154; his theory of awuppoiat as to 
touching and tasting unsatisfactory, 
161 ; on tastes, criticised by Aris- 
totle, 174; his theory of touching 
criliciied by Theophrastus, 180-1, 
101 ; hts theory of (vwitrpia, 333 ; 
forced to recognize A6fos as tree 
ftiuis of bodies, 340; theory of 
temperaments and genius, 153; no 
doctrine of synthesis, 353, 360, 169. 

Empirical psychology, I, 3, 8. 

Energy, exhaustion and repair of, 300. 

Engelmonn, 1 04. 

Enthusiasms, divination by, *73- 

Epicurus, 7, 17, 18. 

Epistemology, 114. 

Equal, the, a. branch of the one, 137. 

Erasistratns, 5, 319. 

Error, 4 ; of sight and of inference or 
judgment, 90. 

Euri[>Li!cs, la, 156. 

Eustachian tabes, 95, 131. 

Evaporation, famid, 343 ; from food, 
301. 

Expectation, 364. 

Experiments, 4. 

Eye, as optical system, 9 ; a mirror, 
10 ; outgrowth lrom brain, 13, 86 ; 
constitution of, 19; differences of, 
19; gleaming, at ; best constitution 
of, 33; its essential feature for Demo- 
critus, 34; 'duplicates itself when 
moved, 64 ; compared by Empe- 
docles to lantern, 15-16, 83; the 
embryonic, over -moist and ovei- 

large, 85-6. 

Eye- ball, displacement of, causes 

double vision, 306. 

Faculties, higher, depend on lower. 
Faculty, comparing and distinguishing, 



7; judging and controlling, 303; 
the central, normally seconds reports 
of special senses when uncontra- 
dicted, 306. 

Falsehood, 4. 

Farbntlthrc, Aristotle's, 69. 

Feeling, 370; no single term for, 
in Greek, confused with cognitive 
273-4. 



no-fire, 64. 

,18a; geometrical, 



Fifth, in music, 

figure, of at omi 
aoj, 309. 

Fire, intra-ocular, 10, 11, 13, 18; 
smaller destroyed by greater, 33 ; its 
atoms spherical, 31: three fires con- 
cerned in vision, for Plato, 46, 
48 ; kinds of, for Plato, 65 ; visible 
in darkness, 57, 64; visual organ, 
not of, 83-3; extlnguishable, not so 
light, 83 ; by it in organ of touch 
we discern hot and cold, 140; how 
far contained in aiffflijTfj/no, 348. 

Fishes, in Acheloua, 118; voiceless, 

J- 1 * 

five senses, 1, 3,307. 



Fluid and solid, 190. 
Forgetfulnesa, total, 318. 
Forgetting, Plato's definition of, 359, 






319 ; 



Forward and backward, meanings of, 
90. 

I'tt-ttr, Sir M., on olfactory function, 
160. 



'331 



1, 143; ' 
18. 



Frogs, artificial, illustration from, 333. 

Galen, 5, 35 ; agrees with Aristotle 

that light does not travel, 59, 95 ; 

approves Plato's three opX 1 " oiYvxii 

175, 3'9- 
Gas, our idea of, represented by ir/p 

or j,- cities, 149. 
Gellius, A., 103. 
Generation, 335. 
Gentts, divisible only into species, 

which are finite, 61 ; a discrete 

quantity, 61, 317. 
Geometrical qualities of atoms, 37, 
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Geometrical diagrams, their function 

in thinking, 309. 
Gills, odour perceived through, 147. 
Glancons, 5 a. 
Glittering, gi, 
Goethe, farbmlehrt, 18, 48; his 

theory of colour like that of Aria- 

GoM-'cofonr, 33. 
Golden -yellow, 53, 6l, 75. 
Gong (or trumpet) within ear, 95, 97. 
Gorgias, colour theory of, 21,47; "■■ 
definition of colour rejected by Aris- 

Grave or shrill. 108. 

Green, 31 ; Democrilns' account of, 
31 : of growing fruits. 34. 

Grey, not explicable by Empedocles, 
Ji, 51, 61 ; is white compared to 
black, black compared to white, 70, 




'.ill- 



75- 
Grote, G., 1 



Habituation, 315 (see Custom). 

Haeckel, 101, 104. 

Hallucination and illusion, visual, 

91-a. 
Halo round lamps, 67. 
Hamilton, Sir W., 318, 334. 
Hard-eyed creatures, their perception 

of colours, 145, 
Harmonics, lie,. 
Harmony, of spheres, 109, no; ol 

sounds, 108. 
Haydu.ik, M., tfio. 
Hearing, psychology of, 93 seqq.; 

Alcmaeon on, 93-4; Empedocles, 

95-9; Ikmocritus, 99-Ioa ; Anaia- 

fnras, 103-4; Diogenes, 105-6; 
Into, 106-11; Aristotle, 111-30; 
medium of, 47-8 ; due to air within 
ear, 93 ; Alcmaeon on, 93-4 ; a mode 
of contact, 99; like perceives like, 
98 ; conditions of perfect, 100, 105, 
1111-11 ; a mechanical sense, 10] ; 
immediate stimulus of, 101-a; au- 
ditory motion propagated to liver, 
accordingtoPlnto.loo, 175 ; ethical 
worth of, 110-1I; psychological 
worth of, 1 1 1 ; sense of, a juvvnp or 
Ao7(.f, 116; analogy of. (0 touch, 
1 16; man's sense of, compared with 
tbat of lower animals, 131 ; more 
important than seeing for intellectual 
development, 113; biological, psycho- 
logical.and ethical worth of, 113-3; 
hearing gives knowledge of uni- 
versal^ seeing of particulars, 133-4; 
affecls emotional temperament, 114 ; 
air-cell in ear, 143, 157 ; ergon of, 
93. 9S. 99. '°3. '"a. '°<> «<iq-> 



M35eqq.; object of, 94, gs, ogseqq., 

104, looscqq.. Ill seqq. 

Heart, organ of sentiency, 3, ijjj 
Aristotle's conviction of this con- 
firmed by certain doctrines of Plato, 
170 ; organ of touch and taste, 1;!, 
194; its heat, 343; directly com- 
municates with lungs. 260; centre 
both of movement and of seiism 
communis, 300 ; heart ». brain as 
organ of sensns communis, 319-31. 

Hera elides, vibration theory of sound, 

Heraclito-Prolagoreao sensational 

Scepticism, 54-6. 

Heraclitus, 4 ; eyes better witnesses 
than ears, 891 on odour, 149, 169; 
used 1]$orfj = odour, 1 70 ; his fAvto 

W»'i 337,169- 

Hcrmatheno, 113, 333. 

Herophilus, 1 1, 339. 

Hippocrates of Cos, u, 369; held 
brain to be bloodless, 330. 

Hippocrates, pseud o-, 94. 

Hobbes, 194-5 i ' «'/*»■ ego of Aris- 
totle ' as regards memory and associa- 
tion, 31 o, 318; illustratei efforts of 
as a sort of hunt, 318. 



Hor 



r, s6 S . 



Horace, 89. 

Hot and cold analogous to white at 

black, pungent and astringent, to. 
Hound, following scent, J 35. 
Hunter, John, on primariness o! 

of touch, 338. 
Hypermetropic vision, 91. 
Hypozoma, odours perceived ta 

147. 

Ideas, 'association' of, 3(17, jigseqij, 
ldeler, J. L., Meteorologies, 35, B4. 
Illusions of touch, the "crossed fingers,' 
89, 301, 304; of sense, not the 
'special,' but the 'common,' 90; 
of sight, 90; faculty of, 303 ; two 
assumption* explain those of dream- 
> n Ei 3°3; strong emotion renders 
liable to, 303; of movement, 304; 

Image, visual, 10; not reallyin mirror, 
3$; seeing due to, 35; after-, 
positive and negative, 76. 

Imagination, I, 7, 151, 163; pro- 
ductive and reproductive, J63, 390, 
305; effect of pathological states on, 
305 ; ' poetic,' 305; active at night, 
in sleep, 303. 

Impressions, residual, stimulate sense 
like alaB^iiiara, 304 ; mnemonic, 
physical character of, 310. 
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Inconsistency, Aristotle's (real or ap- 
parent), respecting 6e/4, 154-5* 
Inhalation, condition of smelling, 138, 

ISO- 
Inhibitory movements, 395. 

Inodorous, the four elements, 14a ; 

substances, also tasteless, 152-3. 
Inspiration, 273-3. 
Intangible, meanings of, 196. 
Intelligence, seizes the universal, sense, 

the particular, 334. 
Interests, association of, 268. 
Intermediate grades (of colour, &c), 

serve as contraries to either extreme, 

70 ; colours, 70. 
Intoxication, its effect on vision, pi. 
Invariableness of sequence in Ktrqacis, 

315. 
Invisible, the, in what sense object 

of seeing, 57. 
Iris, around moon, 77. 
'Irrational' combinations of blacks 

and whites, 70. 

Judgment, the comparative, 278; 
overpowered in sleep, 30a. 

Juxtaposition theory of colour com- 
position, 69. 

Kampe, F. F., 148 ; on sensus com- 
munis, 281. 

Kant, 344, 380. 

Keats, 318. 

Keen sight, 20. 

Kelvin, Lord, 347. 

Kind, differences of, merged in differ- 
ences of degree, 206. 

Knowing, a property of matter, 3. 

Knowledge, 6. 

Kock, T., Com. Att., 157. 

Kritias, 369. 

Laconian hounds, m. 

Lantern, simile, 19. 

Latency, of *u^<r«s, 395. 

Law, mechanical, 315 ; in remini- 
scence, laws of similarity, contrariety, 
and contiguity (in space or time), 
316-17. 

Leek-green, 33, 53, 61, 67. 

Leibniz, 307. 

Lens, crystalline, 9, 10, 20. 

Leucippus, 34, 39. 

Lid of eye, its analogue in olfactory 
organ, 146. 

life, definition of, 317 ; vegetable 
and animal, 232. 

Light, 57-8; does not travel, 58, 
153; not = fire, not a body, but a 
'presence,' not an emanation, 58; 
—colour of diaphanous, 59, 79; 



the entoptic, 64 ; rays of, proceed in 

straight lines, 65; required within 

the eye, 85. 
Like, perceives and knows like, 18, 

24, 200. 
Liver, the, a mirror, 272. 
Living bodies, 217. 
Locomotion, connexion between 

faculty of; and mediated perception, 

88. 
Locrian Timaeus, 17a 
Lost, portion of Aristotle's work on 

sound, 129-30. 

Lucretius, 74, 77, 135, 206, 255. 
Lungs, drink passes into (according 

to Plato), 5, 115, 260. 
Lustre, a 'sort of colour 9 in in- 
determinate bodies, 60. 
Lyncean eye, Aristotle's conceived 

equivalent for microscope, 74. 

Madness and genius, 305. 

Magnet, 181. 

Magnitude (and distance), how seen, 
^9, 39 1 invisible, 73, 236. 

Man, his superiority in touch, 178; 
causes of his superior intelligence, 
200-1, 328. 

Marrow, spinal, 270, 329. 

Mathematical facts easily remembered, 
317 ; knowledge of harmonics, pos- 
sible without musical ear, 1 27. 

Matter, a mere negative, 219; and 
form, inseparable, save by abstrac- 
tion, 218. 

Measure, of melodic series, the octave, 
129. 

Media, of sensation, 7; medium of 
vision, hearing, smelling, 78; in- 
ternal, 241 ; external, connected with 
internal, 242 ; air and water, sole 
extra-organic, 246. 

Mediation, difference between touch 
and other senses regarding, 193. 

Medium, of sensation in general, 8, 
237-8 ; of vision, 57-60, 78-9 ; of 
colours, itself colourless, 78; of 
taste, tasteless, 79; of odour, in- 
odorous, 79; of sound, soundless, 

79>"5- 
Melancholia, 305. 

Melancholic (temperament), 325. 

Membrane (tympanic), 96, 115. 

Memory, 1,7; and reminiscence, 250, 
256 ; Parmenides on, 258 ; of chil- 
dren and aged persons, 259, 263; 
Plato's definition of, 264 ; illustrated 
by wax-block, 264-5 ; conditions of 
good, 365 ; and expectation, pleasures 
of, 296 ; retentiveness of, compatible 
with dullness, 307; distinguished 



JM INDICES 


from perception and expectation, 


and bearing travel in media, 78, 


308; organ of, 308; definilion of, 


•S3- 


308-9,312-13; organ of - that of 


Observation, 4. 


cognition of time motion and magni- 


Occiput, vacant 01 contains only air, 


tude, 308 ; »(f,i^ mlfloi, 309, 313; 


114. 


iti ^djT«rjia, relative, 310-11 ; why 


Octave, Too, 117, 127, 118. 


lower animals have, 309-10; not 


Od our, Al c m aeon on, 1 31; Empedoc les, 


a function of pure intellect, 310; 


135; Democritus, 137; Artaxagoras, 

J3S-41; Diogenes, 140-1; Plato, 


defective, causes of, 311; confusion 


oi, with imagination, 311-12; both 


141-4; Aristotle, islseqq. ; rela- 


postetius and prius of reminiscence, 


tion to savour, 153; has heating 
power, 153; travels,i53; notfuruid 


314; is 'vision in time,' 320; illu- 


sions of, 312-3. 


or other evaporation, 1 54; of flowers, 


Metaphysics. >. 


156 i of brimstone and charcoal. 


Method, scientific, 4, 6, 


156; not nutrient, 158; stands 


Microscope, want of, 5. 


' midway between ' objects of touch 


Milk, 31H. 


and taste, and objects of seeing and 


Mirror, the eye a, 25; the liver a, 


hearing, 158 : a ' dyeing ' or ' wash- 


according to Plato, 272, 


ing ' ((hup}/ r} irAilon). 1 58 ; essentially 
Of lire, J43 ; divisible only into 


Mirroring (in pupil), 81. 


Minors, why they do not 'see,' 29; 


pleasant or unpleasant according to 


small, reflect colours, not forms, 66. 


Plato, I42; this contested by Aris- 


Mist, 318. 


totle, 153-6; all either ' vapour ' or 


Mixture, ol bodies, 19 ; of black and 


' mist,' 142 ; belongs to intermediate 


white, 69 1 needed for nutriment, 


condition of air or water, 142; by 


177 ; of elements in blood, 253. 


man perceived only in connexion 


Mnemonic art, 31 2. 


with pleasure or pain, 144; the 


Mnemosyne, 265. 


pleasure of, compared with those of 


Modes, of music, 125. 


sound and colour, 144; distinguished 


Moist, the sapid, 151-2 ; in tasting, 


by man imperfectly as colours by 


176. 


' hard-eyed ' creatures, 144 ; sensible 


Monadic units, 71. 


and physical analogies of, to taste, 


Movement, how seen, 39 ; in dia- 


14:, 151 ; the particular, 145; cap- 


phanous, not local, 78 ; its centre ■ 


able of classification, 155-6 ; in one 


that of sensus communis, 300 ; that 


aspect parallel to savour, in another 
not, 1 56 i pleasant (a) fier se, {») in- 


of sound, local, in; that in sleep, 


not remembered, 301 ; sensory, in 


cidentally, 156; relative to health, 


the blood, illustrated, 332. 


156-7; somenot related toappetite, 


Mullncb, V. W. A., Dtmoerilus, 11. 


156; man perceives not so well as 


Musical ear, not required for harmonic 


lower animals, 156; pleasant, not 




injurious, 157 ; odorous bodies, 135. 


Myopic vision, 91. 


Ogle, Dr., 86, 146, !47,3>8- 3 o. 




Olfactory apparatus, 131 ; sense in 


Names, recollection of, 319, 


whom keenest, 133. 


Natural law, leas rigorous in sphere 


Olympiodorus, 169. 


of mind, 319. 


Olympus, music of, 135. 


Naturalness, an effect of custom, 319. 


One, the, genetically, specifically, 


Nature, second, custom is, 316. 


numerically, 233, 


Nerve-system, sensory and motor, un- 


Optic nerves, 10. 


known, 5; optic, 10, 86; blood- 


Order, of atoms, 36; of itarfyrut corre- 


vessels function for, 106, 271, 333. 


sponds to objective order of events. 


NeuhSuser, J., 244, 325, 334. 


315- 


Night, vision by, 20, 22, 23. 


Orcus, Antipheron of, 31a. 


Notes, some musical, begin many 


Organ, of vision {see Vision, Hear- 


tunes, 319. 


ing, &C.1. Can each special, without 


Nut-brown, 34. 


organ of sensus communis, have 


Nutrient things tangible, 177. 


sensation ? 85, 325 seqq ; of sense, 




a mean, 196; illustrated, J33; no 


Object, of hearing, 98 ; of vision, 48 ; 


reciprocal action between it and 


relation of, to organ as agent to 


object, 234; no organ consists of 


patient, 213; of sense, 7; of smell 


One single element but of all four, 




tmall per- 

e small and near objects, 103; 

instrument merely of sou], 106, 361 ; 

Eitoated 1*1 xvpwv, 122; formed of 

r, unknown, ; 

ar effects, JJ 

Painting and music, 1 16, 

Palate, 339. 

Panzerbieter, F., 170, 259. 

Parallelism of sentient soul and Its 
parts, of animated organism and its 
alGGqTTjpia, 215-17. 

Panoenidea, theory of memory, 358. 

Parthenius, jo. 

Farva Naturalia, preliminary essays 
on psychological subjects, 344. 

Past, the, how known, 310. 

Patchwork, character of the Aris- 
totelean works, 15&. 

Perceiving that one perceives, 288-9. 

Perceptible, actually and potentially, 
63. 

Perception, its essence, for Demo- 
critus, 34; for Diogenes, 41; of 
-'—t, 63; externally mediated, ill 
lion with development of loco- 
motive faculty, 88 ; by contraries 
{ A 1 c ra -1 eon , H era cl itn 5 , Ann* agora s). 
J03; of distant objects, man inferiui 
in, 131 ; not distinguished by 
Greeks from sensation, 302. 
sensibles,' 207 ; not always in one's 
power, 319-30; essential conditions 



motive fa 
(Alcmaeo 
103; ofd 

Greeks' fi 
sensibles,' 
power, 3 J 
of, «!i 
,88-9 ; b 
daring 5 
inconsistei 
3"- 
Persistency 



, suspended 



of, 338 ; visual, 
388-y; by special senses 
doring sleep — Aristotle' 
inconsistency, 307 ; representative, 

ru^otit in organs, 
agiseqq., 303. 

Phantasmal a, 46; mnemonic, two 
aspects of, 311. 

Pbilippson, L., 8o, 93. 

Fhilolaus, 109. 

Phi lop onus, 197. 

Phonograph, illustrates power of 
lfiiniing from dictation, 130. 

Phosphenes, lo, 64, 83-3. 

Phosplioreseent things, visible in dark- 
ness, 57, 64. 

Physical qualities of atoms, 37, 

Pindar, 198 a. 

Pitch and purity of sound, 102, 108. 

*" its, why they have not aioSijtrii, 
why destitute of intelligence, 



JLISH 3 4S 

Plato, 5-7, (Alcib. i) 10; his theory 
of vision, 42-56; bearing, 106-11, 
smelling, 1 4 1-4 ; tasting, 1 70-4 ; 
touching, 184-S ; on sensation in 
general, 310-15; on sensns com- 
munis, 260-76; colours, infinite, 34; 
Plato and Democritos, 42 ; on 
colours, 43 ; on psychology, 43 ; 
reduces the four elements to geo- 
metrical figures, 43 ; his physics, 
43 ; primitive triangles, 43 ; rational 






:ular 



light, 44 ; on visual functi 
organ of vision, 44 ; the Demiurgos, 
44; visual sensation, what, 45 ; sleep 
and dreaming, 46 ; and Empedocles 
as regards vision, 46, 49 ; visual fire 
' quenched'in darkness, 46; medium 
of vision, 47; compared with Empe- 
docles as to cot our- theory, 49; pri- 
mary colours, 53 ; deprecates ei peri- 
mental test of his colour-theory, 51 ; 
agrees with Democritus and differs 
from Aristotle as to leek-green, 53; 
agrees with Aristotle as to ri \tiov, 
53; his theory of colour, not atom- 
istic, 54 ; Plato and Democrilus,criti- 
cittil by Aristotle, 63; his theory of 
constitution of visual organ criticiied, 
83; anticipatesAristotlenstopsycho- 
logicsl importance of hearing, 111 ; 
reference to Alcroneon, 131 ; his 
theory of the n on -classification of 
odours, 143; 'general feeling,' l8jj 
the 'tangibles/ 185 ; anticipates 
Locke, 185; his explanation of 
'heavy' and 'light,' 'upper' and 
■lower,' 186; treats of object, not 
of function, of touching, 187 ; his 
definition of a'oB'yus, 310-11 ; does 
not distinguish aioflnoit as fie rccptton 
from same as 'feeling' 2 1 1 ; his cpiste- 
mology, 214 (lee 270); contrasted 
with Aristotle as to nature of etoSrjais 
314-15 ; Phaido, basis of, attacked 
by Aristotle, 231 ; ascribed synthesis 
to thought alone, 260 ; for him rd 
now* are perceived by no bodily 
organ of sense, 263 ; anticipates 
Aristotle on memory, 366; the as- 
sociation of ideas (in reminiscence), 
267 ; implicitly distinguishes cogni- 
tive afuOijaii from afff&jirir ■*= feeling, 
270 (see 214); adopted three apX" 1 ' 
of fvxfl, 275; Plato and Aristotle, 
their views of synthetic faculty, 376; 
his definition of drri^nja,i unfairly 
criticized by Aristotle, 313; did he 
regard the blood, or the air in the 
blood, asdistributory of sensory nfinj- 
««T 335- 



Hectare, of smell, Dot merely nega- 
tive, 14+. 

Pleasure and pain accompany Qar- 
nwfn, 396. 

Plenum (and vacuum) destitute of 

Poetry and madness, 305. 

Polybius, lot. 

Plutarch, *Si*. 

Pores, 17, 18; of fire and water alter- 
nate in eve, 19, 35 ; of skin, in re- 
spiration, 133. 

Portrait, of absent fnend, 31a. 

Position, of atoms, 36. 

Potentiality and actuality, 63, 117. 



Presentation (and representation), 150; 

faculty of, aoa. 
Primary colours, al ; according to 

Empedocles, it. 
Primary (.and secondary) qualities, aj, 

S* , , 

Primary qualities, of each atom per se, 

37- 
Priscianus Lydns, 301. 
Projectiles, no. 

Prophecy and inspiration, 172-3. 
Propoition, in mixture of black and 

white, 70. 
Prolagorco-Heraclitenn doctrine of 

perception, 54-6 ; sensational scep- 
ticism, 313, 
Psychology, without metaphysics, a ; 

as conceived by Greeks, 8; helpless 

as regards tasting, 160. 
Pupil, of eye, 0, 10 ; pupil and vision 

to 6 i-pBaX/iis what soul and body 

are to tu ($«■, 80; a sort of lamp, 

86. 
Pure (and impure} colours, 71. 
Purity of colour, 33, ?a; of sound, 102. 
Purple, 3.'. 75- 
Pythagoreans, 49 ; called superficies 

X po,a, 59, 71, 7a, 109. 

Qualities, ' primary and secondary,' 
33; subjective, 54-6 i four primary, 
of matter, 319. 

Quantity, determinate and indeter- 
minate, 297. 

Quarter-tone, 138. 

Rainbow, 66, 67, 76. 

Ratio, of blacks lo whites in colour- 
composition integrally expressible, 
or not, 70; harmonic, 109 ; of mix- 
ture ol elements in bodies, their true 




Ray, visual, 11. 

Ray -image, 17. 

Rays, Empedocles' theory of, 18; con- 
fluence of, 18. 

Realism, Aristotle's, 13& 

Reason (and sense), 7 ; does not cog- 
Reasoning, tiaius. of, 1 14. 

Recollection, illustrated by dore-eote 
simile, 367 ; set Reminiscence. 

Red, consists of same atoms as hot, 
3'. 3*.5>> 75- 

Reflexion, vision due to, II, I», 41 ; 
not doe to, 35 ; cause of image, a; ; 
Democritns and, 36 ; does not for 
Diogenes completely explain vision, 
4a ; a means of colour-production, 
65,66; taking place everywhere and 
always, 66 ; a weakening of (he 
<tyis, 67, Sa ; of sound, 1 13. 

Reflexions, plurality of, bow seen, aS, 

Kb 

Refractive property of crystalline 

Reid, on touching, 147. 

Remembering, without recollecting, 
313- 

Reminders, 313. 

Reminiscence, illustrated by dove-cote 
simile, 166 ; differs from memory, 
307, 313; differs from re-learning, 
re-experiencing, 314 ; efforts of, de- 
scribed, 31 6 ; conditions most favour- 
ahlefor, 316-17 ; involuntary aswell 
as voluntaiy, governed by laws of 
association, 317 ; failures of efforts 
at, (a) from chance, (A) from dis- 
tracting causes, 319; diagram mat ic 
illustration of, from similar triangles, 
3ai-a; involves corporeal process, 
1H- 

Representation, 390. 

Representative •pain&aiiara.^i 3; unj- 
oin, 330. 

Res natnrae, or a torn -complexes, 
compared with atoms, 18a. 

Resin, 173. 

Respiration, requisite for <pav4i, 118; 
twofold purpose of, 118; Empe- 
docles' theory of, followed by Plato, 
'33' 

Retention (fii^fii?), illustration of, by 
wax-block, 167, 139; distinguished 
from recollection idKd/unjori), 313. 

Retina, 5,9; non-identical parts of.91. 

Retinal image, unknown, 87; stimu- 

Revelations (inspired) received only 



Saline taste of sea, 168. 

anguineous animals, 14S. 
Sapidity, its origin, J75. 
Saps (x"^<" or x°*°'}> '7 1 ! fourfold, 
73- 

vout, genera of, in water, 161; 
genus included between contraries, 
1 J5 ; physically defined, 175. 
icale of sense within sentient soul, 131. 
Scales on eyes, creatures having, 80, 

it followed by hound, 135. 
Schanbacb, E ., Anaxagoras, t6S, 170. 
Scientific method, 4. 

«, shines at night when struck, 66 ; 
jntains sweet particles, 161 ; its 
saline taste, 16S ; water of, contains 
earth, 1 S3. 
il-ring, 334, 310. 
Secondary and primary qualities, 35, 

37. *5°- 
Seeing(iei Vision), 7; in animate things 
should see if seeing is but mirroring, 
39; takes place without image, 39 ; 
'-- '-> reflexion, 41 ; eiplniminn ui, 
D( result of merely mathematical 
relation between eye and object, 86 ; 
contributes to well-being of animal, 
87-8 ; inferior to hearing in its in- 
direct — superior in its direct — results, 
188-9 i highest of the externally me- 
diated senses in biological impor- 

gives particular, heating universal, 
knowledge, U3-4; subjective me- 
dium of the water in eye, 141 ; how 
e see /As/ we see, 388; the agent 
of, coloured, 288. 

teething, in production of acid, 171. 
Self, consciousness of, 173; conception 

of, 190. 
"iBNSATION, IN GENERAL, 303-49 ; 
Alcmoeon on, J03-4 ; Empedoclcs, 
304-5 ; Democritus, 105-8 ; Anaxa- 
gorai, 308-9; Diogenes, 309-10; 
Plato, 210-15; Aristotle, a 15-49; 
chief questions concerning, 30a, 336; 
[uslity of sensation, 14; seat of, the 
ltart, 13a ; Empedoclcs, account of, 
136; not distinguished from per- 
ception, 303; from feeling, 373-4; 
do sensations realize themselves in 
special organ alone? 79, 335-9. 
54-6, 363. 
ui'res: ifiis through, im- 






possible, 34 ; exercise of, painful, 
109 ; sense and thought, distin- 
guished, 339; 'higher' in proportion 
as it apprehends form without 
matter, 131 ; source of its discrimi- 
native power, 333 ; each particular 
at times invested by Aristotle with 
functions of sensns communis, 333; 
relation between organ and object of 
sense, how conceived by Aristotle, 
a33-4 ; Aristotle's theory of it, to be 
consistent, should attribute synthesis 
to its most elementary functions, 
286; one sense corrects another, 
304 ; mediate senses, biological 
worth of, S7-8; all connected with 
brain, 133; the five senses, 207; 
not more than the fivt, 346-9; the 
senses instruments of soul, 361 ; 
the special, suspended during sleep — 
Aristotle's inconsistency, 307. 

Sensible distinctions, due to i/ia*Tania, 
137- 

Sensibles, the common, 88, 350 ; 
Plato's common sensibles, 361. 

Sensorinm, impulses conveyed to, by 
tt avtifvror Tviipa, laa, 333-6. 

Sensory weakness of old age, due to 
defects of body, not of sonl, 9a; 
function without organs, tot ; power 
proportioned to magnitude of or- 
gans, 103 ; discrimination, 104 ; 
organs, connected with heart, 119- 
30 ; those of man purest and most 
discriminative, 131 ; organ, a mean, 
334 ; organ, essentially what, 334 ; 
faculty, each a formal unity, or unity 
Biwd/idjitsalo-flTTa an unity yivfi, 333. 

Sensus Communis, 350-336; Alc- 

maeon, 251-a ; Empedocles, 253-4; 
Democritus, 254-6 ; Anaxagoras, 
356-8 ; Diogenes, 358-60 ; Plato, 
360-76 ; Aristotle, 303, 303, 376- 
336 ; its general functions for Aris- 
totle, 250-1; its organ for Dio- 
genes, 358 ; how it applies itself at 
once to different objects, 279; not 
only potentially hut actually presents 
contraries, illustrated by i) otittuj, 
380; its function illustrated by unity 
of ratio, 381 ; a mean, like each 
special sense, 381 ; its objects, 350, 
283-3; incongruity in Aristotle's 
position res[iecting it, 383, 386 ; per- 
ceives fiiyiBat and TCfita, lS 31 Tl * 
mm! ou^Stflnnds, 385-6; involves 
inference both as to rd noird and as 
to Ti nard avfi,, 2S6 ; its being di- 
rected to alafti^nra, rather than to 
uiirttyTti in space, the secret of its 
powers, 387-9; renders possible alt 



perception of relations, 287 ; gives 
const iousness of perception, 288 ; 
tbe faculty of sleeping and dreaming, 
199-307 ; of memory and remini- 
scence, 307-35 T its relation to 
special senses not clearly stated by 
Aristotle, 32^-8; its organ and the 
organ of touch, 328-30. 

Septum of nose, 147. 

Sequence, invariable or &-, M 
vaAii among *ivrj™r, 3 1 5 ; necessary 
in physical, no! in psychical, sphere, 
315; of psychical Kirf/mis corre- 
sponds to objective sequence of events, 
3'7- 

Shadows, in reference to colour pro- 
duction, 32. 

Shakespeare, 294, 305. 

Sharp and grave, 108, 117. 

Shield pierced, illustration from, 194. 

Shock, physical cause of sound, 113; 

Siebeck, H., Gesck.dtr Psyck., 

Sight, sense of (compare Vision and 
Seeing), 9; Arisiotle on, 56-92; 
perfect conditions of, 80- 1 ; by day 
and night, 81 ; far and clear sight, 
81 ; sense of its biological worth, 
B7-8 ; tbe guide a movement, 89 ; 
most immediate in its effect on the 
emotions, 89 ; its aesthetic worth, 
89; errors of, false judgments as to 
iiul magnitude, and illu- 



i, e. g. 1 






r, 90; 

> defects of 



defects of, 

l f"'X7li 9- i biologically more Im- 
portant thin hearing, 113 ; superior 
to touch as evidence, 101, 304. 

Similarity, 316-17 (j« Association). 

Simplicius, 17, 30, 191. 

Sleep, 46 ; its causes, 35*, 254, 255, 
256—7, 300-1 ; affects all special 
senses together, 300; Effects all 
animals, 300; phenomena on border- 
land of, 307. 

Smelling, 131-59; Aicmaeon on, 
131-3; Empedocles, 133-6; Demo- 
critus, I36-7 ; Anaxagoras, 137-40; 
Diogenes, 140-1 ; Plato, 141-4 ; 
Aristotle, 144-59. Medium of, lot 
Plato, 48; modem psychology as 
to function of, 133; at distance, 138; 
during inhalation, 138, 150; due to 
air round brain, 140 ; in whom most 
■cute,i40; organai,\ 41, 146-7; func- 
tion of, not explained by Plato, 141 ; 
object of, not classifiable into genera 
and species, 141-2 ; its pleasures not 
merely negative, 144; man's sense 
of, imperfect, 144; difficulty of treat- 



ing psychologically, 144; mtdiumol, 
147-9,241; organ of, consistsol lire, 
148, 243; organ of, in fishes and 
insects unknown, 148, 150-1; con- 
ditions and elements of perfect, 1 49; 
is to health as taste lo nutrition, 15a ; 
sense of, midway between tonch and 
taste, and sight and hearing, 158. 

Smooth, the, cause of reflexion, 66 ; 
shines in darkness without giving 
light, 83. 

Smoothness of ' pupil,' 64. 

Snow, black, 40. 

Socrates, when young, interested in 
psychology, 131, 169 ; his complaint 
against Anaxagoras, 256. 

Solidity and hardness, 182. 

Sophists, 3. 

Soul, its relation to body, as form to 
matter, 317 seqq. ; material accord- 
ing to Democritus, 24; atoms of, 
"4. 3 551 transmigration of, absurd, 
220 ; not to bcexplained materially, 
221 ; not like body a t65i n, 221, 
223; not a magnitude, 222; and 
body not one thing, nor yet two 
things — the expressions improper, 
222) unity and plurality of, illustrated, 
215 ; three kinds of, 225 ; like a 
book, 263; the rational, in cranium, 

■3°i 






Sound, pitch of, 108- 
sound- (or air-) wi 
of, 98; a stream ol atoms, 99, 101 ; 
why perceived by ears alone, 99 j 
vocal, 99 ; caused by air in motion, 
104; incorporeal, 107; a shock, 
10S; either ipavli or i/dipot, ill; 
actual or potential, III ; three con- 
ditions of its production, 111-12; 
heard in water, 112; travels, 115, 
127 ; articulate, how caused, 115-16; 
concords, are sounds in, heard co- 
instantaneously ? 127; a shock im- 
parted to brain and blood, 275. 

Spatial objects, how remembered, 321 ; 

Special organs of sense : their physio- 
logical connexion with the central 
oiE*".. 33'- J - 

Species, 217. 

Specimen = t'SmXov, 30. 

Spectra, 29. 

Spheres, music of, 112. 

Spinal marrow, 269. 

Spinoza, 244. 

Spirit, connatural (jb trupiptiTov wrtv- 
f»>. "°, 333-6- 

Spring, inner, needed for re 
3'4-i5- 

Stallbaum, 107. 

Stewart, Prof. J. A., aSo, 319. 



Stimulus of perception, 8. 

Stobaeus, 7, is, 15, 17, 11, 

Stoic school, 7, 13). 

Strato (or Heraclidcs), originator of 
vibration theory of sound, [10, I16- 
17. '3°. 

Structure of organs of sense, 339- 
4°- 

Snbstmte is what is changed, its 
qualities alternate, 63. 

Sun, shines crimson through fog, 73. 

Superficies (in^wu) ia to solid de- 
terminate body as colour (xp«"t) to 
thf diaphanous in such body, 68. 

Superposition, theory of colour com- 
position, 70 ; better than juxta- 
position, 73. 

Susemihl, F.,61. 

Sweet, things seem bitter, 176; the 

Symmetrical pores, 19, 31. 

Symmetry between objects and pores 
<if organs, postnlated by Parmenides, 
Em period es, Anaxagoras, Demo- 
critus, Epicurus, and Heraclides, 161, 

Syncritic effect of black, 50. 

Synthetic function, 151; ascribed to 
intellect by Plato, to tuotoprti by 
Aristotle, 215, 361-1. 

Tangibles, the Stapapai of body qua 
body, 141 ; the ultimate, 190. 

Taste, a mode of touch, 87, 174, 177; 
biological worth of, 87-81 sensations 
of, how effected, i;o-t ; the various, 
explained, 171-3 ; ami nutrition, 174. 

Tasteless substances, inodorous, 153. 

Tastes, pungent and astringent, analo- 
gous to hot nnd cold, and to white and 
black, jo ; and odours, physical and 
sensible analogies between, 145; 
pleasant, often deceptive, 157; of 
plants and fruits, 161; only suh- 

»jective, 163; seven species of, 167, 
177 ; where one is, all are; none 
exist in water per si, 174; medium 
of, '74. '75; contraries, 175; in- 
volve mrxture, 176. 
'Asting, ancient Greek psychology 
of, 160-179; Alcmneon on, 160; 
Empedocles, 10J-3 ; Democriius, 
163-7; Anaxagoras, 167-8 ; Dio- 
genes,! 69-70: Plato,i7o-4; Aristotle, 
174-9; effected by contraries, 167; 
impossible if tongue be excessively 
dry or moist, 1 76 1 referred to heart 
by Plato; organ of, 160, 161, 164, 
169, 170, I75seqq.; object of, 160, 
163 seqrj., 168, 169, 171 seqo,., 
17 4 Beqq. 
ar, how formed, 51. 



Temperament, o eye, 30; the four, 
theory of, 353, 

Test-tubes (toxtiiita) of tasting, 170, 
374. 

Themistins (Soph.), 113, 385,315,319. 

Thinking, in one's power, 319-30. 

Thought and sense, distinguished, 129. 

Timaeus Locrus, 187. 

Time, not cognized by rows but by 
aloflFjirir, 308 ; importance of, for 
reminiscence, 3l9seqq. ; sense of, is 
faculty of memory, 33a 

Time- conditions, thinking dependent 
on, 197. 

Time -in tens Is, imperceptible, 73 ; 
none absolutely imperceptible, 1*7. 

Time-marks, mnemonic, 311-3. 

Tissues, bodily, formed of the four 
elements, 337. 

Tones, height and depth of, 109. 

Tongue, like sponge. 169; properly 
medium, not organ of taste, 1 74-5; 
is organ of touch, 1 76. 

Torstrik, A,, 113, 114, 153, 385, 398, 

Touching, 180-101 ; Alcmneon on, 
180; Empedocles, 181 ; Democritus, 
181-4; Anaxagoras, 184; Diogenes, 
184 ; Plato, 184-8 ; Aristotle, 188- 
301 ; all senses, modes of, 34 j in- 
volves a medium, 77 ; its essential 
organ is not oapf, but related to 
odpf as Kvpy to Til fimipavts as a 
whole, 80 ; sense of, biologically 
regarded, 87-8; analogy of, to hear- 
ing, 116; organ of, requires earth 
and (ire, 197 ; possession of, dis- 
tinguishes animal from vegetable, 
197; its organ most composite of all, 
107-S; for Aristotle as for Demo- 
critus involved in all the other forms 
of sense, 330, 338; can exist with- 
the other senses, 130; really 
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ferior to sight as evidence, 301 ; 
corrects sight, 306 ; its organ and 
that of sensns communis, 318 ; the 
primary sense, and origin of all 
others, 180, 197, 339; man's sense 
of, pre-eminently fine, 144; otjeclof, 
1B3, 188, I95seqq. 

Train, of xa^aia, 310, 

Transparency. 50, 51. 

Transparent bodies, 19. 

Trendelenburg, I'. A., 114, 139, 197, 
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Unconsciousness, its came, 333. 

Unison, 127. 

Unit lengths or powers, 71. 

Units, monadic, 71. 

Universe, risible and tangible, 188. 

Vacua, resonant, 93. 

Vacuum, effect of, in vision, 27 ;-the 
air, 93; determines sound-production, 
113. 

Van Helmont, 149. 

Vanished (idea), 317. 

Vancanson, his automaton, 33a. 

Veins, 5. 

Verjuice, 174* 

Vibrations (of air), 93; vibration* 
frequency, 1 10, 1 28 ; coincident, 1 28. 

Violet, 52, 61, 67 ; dark violet, 5a. 

Visible in darkness, 64. 

Vision, 9-93 ; Alcmaeon on, 11-13; 
Empedocles, 14-23 ; Democritns, 
23-37; Anaxagoras, 37-40; Dio- 
genes, 41-2; Plato, 42-56; Aris- 
totle, 50-92 ; by night, 43 ; medium 
of, 47-8 ; not by dvoppoal, 57, 87 ; 
involves no temporal process, 59 ; 
impossible, if object be placed on 
eye, 78 ; function of, 79 ; organ of, 
79, 82 ; perfect, conditions of, 80 ; 
implies process only from object to 
eye, 86 ; relation of object to organ, 
87 ; double, 306 ; hypermetropic, 91 ; 
multiple, 91 ; myopic, 91 ; in time, 
« memory, 320; object of, 17, 26, 
3oseqq., 40, 48 seqq., 56 seqq. 

Visive (part of eye), 21. 

Visual, agency (fire), 48 ; current, 45 ; 
ray, proceeds in straight line, 65 ; 
power, differences of, 19; organ 
proper, ivrfc, 85 ; illusions and 
hallucinations, 91-2. 

Void, existence of, asserted by Demo- 
critns, 23 ; space, colourless, 59. 

Von Jan, C, 128, 130. 

Vortex-ring, 113. 



Wachtler, J., Alcmaeon, 11, 15, 93, 
04, 103. 

Wallace, E., 281. 

Water, intra-ocular relation to fire in 
visual function, 11-13, 16 seqq., 25- 
6,80-3; diaphanous, 57; black, 65; 
essential part of visual organ, 84-5 ; 
of eye, a secretion from brain, 85 ; 
the cold and moist, 152 ; per se 
tasteless, but qualified to sapidity, 
167 ; four species of sapid, 1 71 ; can 
things submerged in, touch one 
another? 193. 

Wax-block, illustration of memory, 
264. 

Weakening of fyts, three grades of, 
corresponding to chief rainbow 
colours, 67. 

Wendland, P., 321. 

White, cognized by the fire in eye, 
19 ; — the smooth, 30, 31 ; a posi- 
tive, 36, 68 ; diacritic, 50, 68 ; and 
black ' analogous to ' hot and cold, 
pungent and astringent, 50 ; dilates 
visual current, 51 ; a primary colour 
(for Plato, the others being black, 
bright, and red), 52, 61 ; the colour 
of fire, 65 ; and black analogous to 
light and darkness, 68 ; and black 
explained, 68-70; of eve, 85 ; white- 
ness, white thing, 55-6. 

Windpipe, the, 118, 335. 

Wine, 173. 

Woad-colour, 33, 53. 

Words, ovfjL&oXa, 123, 

Wundt, W., 109, 128, 143. 

Xenophanes, singled out principal 
rainbow colours, 53. 

Yellow, &xpbv, 52. 

Zeller, Prof. E., 18, 75, 95, 106, 116, 
I30> J 48, 158, 206, 244, 273, 313, 335. 
Zig-zag pores, 35. 



II. GREEK 



dyytfw, 95. 

dffxififiaros: dyp. ip6<poi i 119. 

d&taipcros, 279, 

&8wafda, 301. 

&W, 20, 4a, 93, 105, 113 seqq., 148, 
318. 

cu<t06v€<tBcUj aoa seqq., 333 seqq., 351, 
361. 

alad-qiui, 387 seqq. 

aioO-qais: (a) in general, 303 seqq., 
def. Plato, a 1 6, def. Arist., 333 seqq., 
/cpiri/cf), 333 ; = cZ5os alaBrfrw, 338 ; 
only five alcrfrfjcrcts, 346-9; cognitive^ 
its seat, 373 ; (b) — feeling, 311 seqq., 
370 seqq. ; (c) 1) «oon) aiaOrjais, 315, 
333, 336, 350 seqq. Synonyms for, 
250, 378, 384, 387, 328 ; alaBijaus « 
cda&rjr-fipia, 340. 

alaOrjT^pioVy 334 seqq., 339 seqq., 367, 
338 seqq. 

clIoStjtiko?, ao3 seqq., 335 ; rd afoty- 
rucbv n&VTajv 9 381. 

alcrOijrds, 306-7, 339, 334. 

cdwp€i<TOcu, 95. 

d*077, 93 seqq. ; — rd cdaBip^piOW rrji 
&M. t 242. 

d*oAov0«V, 314. 

faowris, 112. 

d/mrci&vXov, 17. 

dAAoiWts, 54, 63, 208, 226 seqq., 339. 

d\ovpy6s, 35, 53, 67. 

dvay/cr) : Kirqais |£ dyd7«ip, 315. 

&va$vpuaais, 148, 1 54 seqq. 

dvaxAaatfcu, 28, 65 seqq. 

dyd*Aa<r<s, 26, 65 leqq., 82 seqq. 

dvdAi^ty, 313. 

dvaXoyia, 188. 

duafUfjLvjffKtaOm, Diog., 259; Plato, 
264, 267 seqq.; Arist., 312 seqq. 

dvdfivrjaiSf Plato, 264 seqq. ; Arist., 312 
seqq. 

&>0pa(, 65, 83. 

dyrairycta, 12. 

avrrjx*Tv, 93. 

dyTlK€l(T$CUy 6l. 

ayriXafjaf/tSf 11. 
&VTi\rjipis, 11. 
&vriiT€fH<jTa<Tis, 302. 
ayTHpaivdV, n. 
aaparosy 56. 



dvSppota (or droppo^), 14, I9» *5> »7> 
3*. 47i 5 1 * 54> 77> ^35, 181, 204 
(r»£ Emped. and Democr., passim), 

AvSraats, dist. d^cais, Mrcujts, 118. 

dirovwoKTif, 27* 

dim«df, 180 seqq., 244 seqq., 278, 
338. 

&tt6s, 180 seqq. 

dpaidrrjs « fMvonjs, 169. 

&pt$p6s : !p dp., 71-3. 

dpfiovifcfjy 127. 

dpTjwfe, 108, 118, 335. 

dpxtf, 212, 302, 315, 331 seqq. 

drcucroSj 72. 

dr/iis, 154. 

aroiros : ?dir' 4t(5it<wk for dwd r4*av, 
318. 

d^4, 180 seqq., rel. to other aicrA^ctf, 
231 seqq., 248. 

dx&/K<rro?, 278 seqq. 

0&&i<tis, 40. 

fiapfc, of sound, 108, 116. 
0&Tpax<* ol wewKaapivoi, 332. 
flcufij, 158. 

0T}\6Sy 16. 

7€0<rty, 160 seqq.; 7. ctyg r«s, 200. 
yevarfo, 160 seqq. 
yKavxdrrjs, 85. 
7Xwrra, 160 seqq., 189. 
ydvtfios : rd 7. awipfxara, 336. 
ypajifMTefo, of memory, 263. 

7P«<^> 3io. 

SccJtcAcan??, 30. 

5c£«cAov, 25, 29, 99, 254. 

8<d0ccr<r, 23. 

tiaOtyff (? — ZiaOrjier]) Democr. = rafts, 

37, 182. 
StoMpicTis, 170. 

bicucpiTuc6s f 31, 51,53, 68, 173. 
dtdAc/rro?, 1 18. 
««a^ai^s, 13, 57 seqq., 78. 
5iax«(T0cu, 34. 
5faxvriAf(5s, 173. 

#»"?, 334- 

ZoKipUlOVy I7O. 

&$£a, 268. 
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lo(a.aTi*ii. 301. 
Meaftti, 179, 3' 6 - 


.(ifiir: Tifl.S«/>irDi«r7(li' 1 ^aTAr/-rJp- 

HOtq, 336. 

ioB,ate*>>i*s,n- iSi^irapaXX^jXn, 


j-ydptiv -. i-rprrro^cu, 300. 

l-fxaraPiitiaovirOat, 155. 
IfKf^oAot, 369 seqq. 
iyrfyopois, 333. 


of totours, 70. 

9ijpn><ii', of voluntary draji«|(Tti, 316. 
SfHiiufiHTa, 103. 


Mot, 315. 


B,« : Td Bia, 335 «iq-. * 8 * •«11' 


(Um - species, AfffJivK, I4 1 , "Wi ' 55 


XdfijM ^Xo£, 17. 


jeqq. ; Mara*, 173; *i"i<"«. «8! 
= c&ai(z ■) #oTtl Xe-fw, jt7;XB*ij, 


■Wit, woad, 33. 


I001 : fowl/ 4x w|, < 9°' 


ai8 seqq.; ti5to[ or ttins flfor, 338; 
(». t& Sum ftjjl in i«4/wi,ffii, 33°-3- 




•mAutir, 71, 144- 


( ra«\o», 19, 354. 


trrwuXsv : ri *., 3J9 seqq. 




JonnxSi, 149. 


Ami tjiiUT.^, 135,379. 


Kap&ia, 338 jeqq. 


ffffH/waiJ liSiAml', 39. 


ir^MiTiHr), 135. 


iUaoror: td *a#" fa* "9 seqq. 

in/HTt'lOV, 365. 

i.rii ; Hit. ■ things in space, jgo. 


tail* : to *., 93 ; to <r. tit, j«faxiti. 


114. 




KqjHras: ir. («)M7«idk, 265. 


jA.*it, 364, 308. 


Jtlvtjffit, 54, 63, 70, 78; of sensory 


jffifamt, 35. 30, 4". 8l - 


stimulation, 79 seqq. : of air vibra- 


ifi^X™. a8 ' •**■ 


tions (7), 109 ; chief among rd jjoiko, 


l^uxfoi, 38. 

iKapflOTHIK, 49. 


261, 385 : ' residual,' 393 sqq. ; se- 


quence of psychic mi-rjirsi!, 31 3 seqq-J 
different trains of, 319; time and 


{vcpfcia, 317, "° "eiq-i a ?9- 


JkoitohiV, 254- 


distance represented by psychic mvti- 


to«Aix« o ' a '7- ""^iq- 


<k«, 330-3. 


jt-TOt : T*i. F 85. 


eofXris, 93. 

no.viSt. : Td «.nu9rjjniTa, genera! fillings 


l£.r X arif^aa, <>5 ; - relative state, 


309. 3*3- , 


(1'lato). i8 + ;r)«.o;c/9^.i,3 5 OBeqn. ; 


j{ oflo! : l(. f»->5fii,i, 364. 


rd k. (Plato), 363 ; Ti *. (Anst.), 


ifw - bn [or x«P ls ii »9 8 - 


135, 381 seqq. 


i.i-Wit .iratriS, 234. 


*,,,„, rnmnla, 9, 80, 343, 317. 


im.riXi.jJfM, MI. 


Uvn (Emped.), 16. 


imK/ift'iiv ! ti -mpum Koi <iFi«pn.o»., 387. 


«»X»-™. 93- , „ 




jtfnirii, of 'temperaments, 133,350. 






imiraXam:, of colours, 7). 


.fMTJKU! : Ti fllflOK «f>., 333 '. ««™l«* **>■> 


in-HrperfijtttS, 36. 


341, 376 seqq., 336. 
•riipios; rd-ai/niuso<o(.iTi = Td "81(1,136, 


■MAMpM,}!. 


to Kvpiov *ai iiiKpTKOK, 287. 


rifjKT/JlntOS, gl. 


jr&Suv, in ear, 34. 95 seqq. 


(iflmupia, 303. 






Xo/noi: to X., of eye, So. 


tiXuTiirToi, 71. 


Xo>t,rsri<>,ii7,"5; discourse, IIJi 




X. and iMtfiTTii, 133, 138, 140 seqq., 


f^Ypi'Mf" 1 . 3iaseqq. 
(# ..,3I7 seqq., 213. 


cimtcption, 118,335, sjg. 
Xofit, 31. 


Xox4i'°0ru, 16. 


7 } 7 «/MI'M«S<', T* t 133. 310, 353, 359" 

rjSovij - taste or smell, 168-70. 


iiavSiKtiK, 88, »3, 

Htfati Td fJ. «oi ""Spf™, 33t- 

jtl-ytlJot ; otoe^ai! and V^XI Qot r'*1' ft '' 


<Sjjff.gr: ^j! (-, 10, 45- 
to"". 93. 9 6 - 


fjx«. 9 s - 


fiiff «, of colours, 70 seqq. 


Stir: «J Ik iJjuV, 4)j Jj6. 


1 jitXai ; Til p., of eye, 80- 



Ittaonp and \iyes, of sense, 117, 215, 

326, 231 seqq. 
Hf-raSiiki), 54, 63. 
pi-Xpi : n. Tijs r »XV, 45 ! t>- TB* *W*»- 

Titiv, 5 r. 
/ifjvqif, of eye, 16; of brain, 330. 
f"''!fV, Plato, 163 seqq. ; Arist., 307 

seqq.; the print and pesterius of 

dwi/unjcrir, 314. 
t#vtfr*»ra, m> 3"- 
pwi'fj, 392 seqq. 

' ', of atoms, 1G3 seqq. 



v*}tt/, 128. 

niijjja: rd npiura v., 398. 

: d»U7^(, 208, 356 seqq. 
t& r. = any/I'll, 380. 

t&U ti, jrj seqq. 
£<os (? 60 tow), 96. 
M<S*ij, 16. 
Mx*?. "54- 
AtUHontpf,!, 199, 237. 
ipouiyiop^o:, 30. 
ofioiurr^ij^oi-dV, 102. 
Hno/ia, 114. 

ifut, of sound, 108, 116; of taste, 164. 
ipSr : tJ JpSv, aS8. 
ipar6s, 56. 
uppnftfc, 113. 
iffpii 130 seqq. 
datppairtaSai, 130 seqq. 
laippavTiKus: t5 io^pan-.Kiiy, 243 seqq. 
V^pijoi!, 130 seqq. ; ^ off^pjois - ril 

&<j<ppayTin6i' 7 243, 
oifc, 93 seqq. 
twain: 1) n-(»«nj65; j) inwd \i"jw*, 217 

seqq. j ovofa, classes of, 117; otioia 



current (Plato), 46; visual faculty, 
So seqq., in, 223; itoXiara tuaSTjirir, 
331,399; 3=7- 



miflO! 



3°9- 



iraAnius : Sid iraAoioB, 319. 
vavo'ircpjua, 166,174. 
mpaT^ofly, 303. 
vapotima, 77. 

■at : t& Sid naaujv, 127 seqq. 
»iApaTQ(?),ij S . 
flm : t3 Bid trim, 128. 
irfpfTToj^a, 339. 
V"r*P>5 5 ; 3 1 - 



\» 






1 seqq., 130. 



, 123, 149, 395, 300, 331 
; Jul viaaiv, 123, 136, 331 



"pdoiVO!, 33. 53.67- 
ffptoSunjt, 91. 
irp^jrpooooi, 35. 
Bwitvii, 138. 

tip, its varieties far Plato and Aris- 
totle. 53,65, 83. 
mtpw&rjs : rd nvptitSij, 64. 
iriuna, of olfnclory organ, 151. 



jJwt/kJj, Democr. » ff; 



otX)jpJ^9aA>iot, 80. 
aicoTtivus, 57.' 
anipiui, 335-6. 
ff«p,«B, X fc«, 65. 

ant-Pnv, II. 

oroix'iat-: rd or., of sensory organs, 

333, 238, 239 seqq. 

oiT«iT( , pxsoem,334. 
ovyKjuets, 170. 

OuW.0-Y«rpA, 333-4- 

avfiBainiy. rd KOTi at>nPf Pyxis ol- 

ofljjrd, 235, 368, 282 seqq. 
ai/iSoKon, 124. 
avwnpta, 81.210, 233. 
ffv^fierpof, 136, 140. 
(Tu/maffx*i". 101. 

■ L-ji /■!■(. :("'.■:(, :-.]. 

ov^ifnuj'fa, 108, 1 25 Seqq. 
OTmnfrj™, 45. 

avrSton, 74. 

tnWmu (-ntfu)i ] 03, 351. 
avorMfiTfai, 26. 
TX^W. 31.37. 182. 
atfwBai, 176. 
ofifui ri S»u, 64 seqq. ; oui/10 and itux 1 }. 
216 seqq., 327. 

Tui'iiui : Tni'iuL'Tr/Kit', Emped., 16. 

Tif,,, 37. '83. 

Wpp.oTa(7), 135. 
riaaapi! : ti5 !id Ttoaapeiv, I2S, 
«T«7p!frot, 72. 

t&toj : T. tll&r, 238 ; &wo rbtvv (? d*' 
dnSuoji'), 31B. 
rpoir^ (= Biats), Democr. 25, 37, 182. 
riiiroi, 310. 



354 

lifpii; rd fry. # flxiittt, 8;; fry. *ni 
fi^oV - fluid and solid, igo, 195. 
uKti = mutter, 117; X t7Sot, 3 18 seqq. 

t^iTT,, 128. 

imfp8v\v, of sensation, 241. 
ii*oHi!a9at ; tJ 6*0*. = material ' sub- 
ject,' 217 Seqq. 
bviKttyu, 89, 309. 
frroAoiTras : nt tiroX. Kif^ircit, 395. 

•paivtaBm, 363, ago. 

$<nos, 51. 

•payrania, presentalive, 1) Tjjr Xfita, 
60, 255, 263 ; representative, 266, 
290 seqq. ; <p. Ao-y^mm}, £otiA(uriinj, 

ifHiVTairfia, 290 seqq. 

tparraOTtxii; TiifKivTaffTWui-.aglseqq. 

•p&ptrft - Kapiryt, 118. 

$667701, I16. 

?*Sf r xA"#>. 50; S3. 65, 83. 

./.ffiwitour, 33, 53, 67. 

$opi, 63, III. 

ippoj'iii' : tu $ <{>pavaQ)ifr, a6g. 



^poVijuf i ^poi-i/ji&Taroi' Taie f^nii' dV- 
dpaiwoi, 201 ; rd tppdvtftor, 21 1. 269. 

$*mt: *. xpi^TOf, 35, 591 troe^.oz 
body, 240; = natural /aw, 319. 

^wr^i lo 4 seqq., 118 seqq. 

■pS*. «>, 45. 57 seqq-. 65, 8 3- 

XAnpiJ:, SI. 

\rt1r.7, l.mped., 19. 

xirtptn, 95. 

,XJ»5a or woid - tm^irtut, 59. 

Xf&w. 280. 

xpuiw - <pAif, 50 ; 57, Go seqq. ; its 

varieties, Plato, 50 seqq.; Arist., 68 

seqq. 
Xv/iot. 100 seqq, 
X»/»'C"»; HfxipuriUyn, 178 seqc 

ifwffvpts, X tsKt.rjp&'i and 7A11T) 
i^#ijmt, US. 

^<por, 93 seqq. ; ^. dypdnpuTui, , 
(tuvii: ^.and (rul^a,2o8seqq.; 3i6seqq. 



PASSAGES OF GREEK AUTHORS EXPLAI 
OR DISCUSSED 



Empedoeles u/H(/Arist.437 b 23scqq., 1 

15-16. 
Empedocles apud DieU, Vorsokrati- 

ter(p. an), 135. 

Pluto, Timaeus,6jB,5l ; 67 H, 106-7; 



77 B ; 



IT* 



Ariitotle, 438* 5-16, 25-6} 439* 16, 
6°; 44°" 3-5. 7'-' i 43°" >9. 90; 
419" 5 seqq., 113; 781* 30 seqq., 
120-1; 437" 13, 114; 918" 7-1 a, 
127-8; 920- 27seqq.,ia8; 425*5, 
438 6 ao-5. 443' " seqq-. 148. '54" 
5. 243-6; 421" 18, l S oj 442" 29, 



■14,1* 



3°9. 313; 45°* a 7-3', 

15; 45>* >\ s «w- 






- . 443" '7. 445* 
57-8 ; 423* 10, 191 ; 424' 13, 196 ; 
435" n-15, '98; 459" 3. »»«* 4"4* 
16, 235; 447" 9 seqq., 333, 279; 
434" 21-425' 13, 146, 249; 436* 
28, 280; 431* 30 seqq, 181; 435* 
>5' '27, 384-5; 4>8 6 33- 5 , 384; 
449" 3O-450* '3. "97; 43a* ia, 
398; 459 b 14, 303; 449 b 15-450' 
" " 5. 433" 7.3o8; 449*- 34, 
" «>> 
3'8; 
45a' 34-30. 319; 452" !7-34, 321- 
3; 453' "Q-13. 3'3-4! 455* aa, 
328-9; 461" 17-27, 334. 
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